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Machines in RCA’s Lancaster Tube Plant are designed for mass production 


of Kinescopes—television picture tubes—at lowest possible cost. 


Behind the magic of @ Television Tube 


Every morning, 14 tons of glass “bulbs” 
go down to the production lines at the 
RCA Tube Plant in Lancaster, Pa. 
By evening, the bulbs are television picture 
’ tubes, their luminescent faces ready to glow 
—in television homes everywhere—with news, 
sports, entertainment, education, and major 
political events, 

Born of glass, metals, and chemicals, 
the picture tube comes to life through 
flame and intense heat. Its face is coated 
with fluorescent material—forming a 
screen on which an electron gun “paints” 

- moving images. 

Each step is so delicately handled that, 
although RCA craftsmen are working with 
fragile glass, breakage is less than 1%, 


Water, twice-distilled, is used to float 
the fluorescent material into place on the 
face of the tube, where it clings by molec- 
ular attraction—as an absolutely uniform 
and perfect coating. 

Every phase of manufacture conforms to 
scientific specifications established by RCA 
Laboratories. Result: Television tubes of 
highest perfection—assuring sharp, clear pic- 
tures on the screens of RCA Victor home 
television receivers. 


When in Radio City, New York, be sure to 
see the radio, television and electronic won- 
ders at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corporation of 
America, RCA Building, Radio City, N.Y. 29, 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinatiuns). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems, 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and reproducing methods, 

©@ Design of receiving, power, cathode 
ray, gas and photo tubes, 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists, 
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AG ENGINEERING FIELDS 
ARE MANY AND VARIED 


Mechanizers of the Plowshare 
and Pruning Hook 


By PROFESSOR ORVAL C. FRENCH 


GRICULTURE is the oldest 

and also the largest of the in- 
dustries. While not recognized as 
such, agricultural engineering be- 
gan with the development of the 
first crude plow. However, as an 
official organization, the American 
Society of Agricultural Engineers 
came into being in December, 1907, 
$0 it is one of the latest recognized 
branches of the engineering pro- 
fession. The first B.S. degree in Ag- 
ricultural Engineering was conferred 
in 1910. Now over thirty colleges in 
the United States give instruction 
leading to the B.S. in Agricultural 
Engineering or its equivalent. 

Agricultural engineering deals 
with the application of the funda- 
mental branches of engineering— 
mechanical, electrical, chemical, 
civil—to the specific conditions and 
requirements of agriculture as an 
industry and as a field of applied 
science. 

As the name implies, an agricul- 
tural engineer must first of all be 
trained in engineering fundamentals. 
Since the field is so broad, the ideal 
curriculum would include all of the 
branches of engineering sciences. 
Obviously, time does not permit 
such extensive training; hence, stu- 
dents must select particular phases 
of agricultural engineering in which 
they are most interested. Distinct 
Phases of this profession are broadly 

classified as: 


“Agriculture is the oldest and also 
the largest of the industries,” the first 
crude plow having initiated the devel- 
Opment of agricultural engineering. 


(1) Farm Power and Machinery, 

(2) Rural Electrification, 

(3) Farm Structures, 

(4) Soil and Water Conservation 
and Management. 


In addition to the fundamental 
engineering training, an agricultural 
engineer must have an understand- 
ing of the biological sciences (bo- 


-tany, soils, plant science), not that 


he will also be a specialist in these 
fields but he must understand and 
appreciate some of the fundament- 
als of agriculture, with which he is 
concerned. Agricultural experience 
gained by growing up on a farm is 


Professor Orval C. French is head 
of the agricultural engineering de- 
partment at Cornell. He came to 
Cornell in September of 1947 from 
the University of California, Davis, 
California, where he was associate 
professor of agricultural engineer- 
ing. He graduated from Kansas 
State College with the degree of 
B.S. in Agricultural Engineering in 
1930 and received his M.S. degree 
in 1931. 

In August, 1931, he joined the 
Faculty of the University of Cali- 
fornia and served there continuous- 
ly until coming to Cornell, with the 
exception of three years during the 
War, when he was on leave to the 
University of California Radiation 
Laboratory. Professor French is a 
member of Sigma Xi, Gamma Sig- 
ma Delta, American Society of Ag- 


THE AUTHOR 


not necessarily a prerequisite but it 
is surely a valuable factor in an 
agricultural engineer’s fundamental 
training. 

For those unfamiliar with the op- 
portunities and responsibilities of 
an agricultural engineer, let us take 
a hasty survey of the field: 


Farm Power and Machinery 

Agriculture is becoming more and 
more mechanized. Practically every 
farm enterprise involves engineer- 
ing applications. Farm power re- 
quirements prior to the past war, 
amounted to 97 million horsepower 
compared to 50 million horsepower 


Orval C. French 


ricultural Engineers, and American 
Society of Engineering Education. 
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for industry. Farmers purchase 
nearly 1 billion dollars worth of 
machinery and equipment annually. 
Agriculture is the petroleum indus- 
try’s largest customer. Tractors are, 
of course, of major interest to farm- 
ers and engineers but so, too, is elec- 
trical power. Transmission lines 
provide power for more than 3% 
million individual farms, each with 
many applications of electrical ener- 
gy, as power, heat, and radiation. 

Machinery is the means of apply- 
ing this power. It includes tillage 
equipment for preparing land for 
crop production, hay harvesting 
machines, harvesting and threshing 
of many kinds of seeds and grains, 
and pest control machinery for fruit 
and vegetable production. It in- 
volves processing equipment for 
livestock feeds. Human food pro- 
cessing is now a major American 
industry. This latter field involves 
food preparation, canning, freezing, 
drying, and storage; thus chemical 
engineering applications are called 
for. 


Rural Electrification 


Compared with the present cost 
of electrical energy, the labor of a 
man is worth about three cents per 
day. It is small wonder that farm- 
ers are taking advantage of electri- 
cal power wherever possible, and 
new uses are being developed daily. 
About 94 per cent of farms in 
New York State are electrified from 
transmission lines, and the annual 
use of electrical energy has doubled 
in New York during the past six 
years. The use of electrical energy 
in the form of heat including radi- 
ant heat, has many farm applica- 
tions which have scarcely been 
touched. Much remains to be devel- 
oped in the use of light and radia- 
tion for agricultural applications. 


A modern dairy barn—the home of New 
York’s most important agricultural enter- 
prise. Efficient structures require sound 
engineering design and careful planning. 


Farm Structures 

The field of farm structures in- 
volves dwelling, barns, poultry 
houses, grain storages, silos, and 
fruit and vegetable storages, in- 
cluding refrigerated, heated and air 
conditioned structures. Over % bil- 
lion dollars are expended annually 
for farm building materials. 

Farm structures need to be de- 
signed not only to be structurally 
sound but also to be functionally 
correct. The field of “methods en- 
gineering” comes into play here be- 
cause it is vital that work be simpli- 
fied and labor costs reduced. New 
York farmers are particularly con- 
cerned with dairy barns, poultry 
houses, and fruit and vegetable 
storages. 


Soil and Water Conservation 
and Management 

Since soil and water are our great- 
est natural resources, it is impera- 
tive that they be conserved and 
managed properly if we are to main- 
tain our increasing population at 
its present standard of living. 

This field of activity involves the 
engineering application of hydraul- 
ics, hydrology, surveying, and soil 
physics—all primarily civil engi- 
neering specialties, but with differ- 
ent applications than ordinarily 
thought of by the civil engineers. 
Irrigation and drainage, along with 
erosion control and soil building 
practices, are tremendously import- 
ant and intriguing fields of en- 
deavor. 

Agricultural Engineering at Cornell 

The Agricultural Engineering De- 
partment is one of the several de- 
partments of the New York State 
College of Agriculture. It is organ- 
ized to render three distinct, yet in- 
terrelated services, namely: (1) 
Teaching, (2) Extension service, 
and (3) Research. 

The undergraduate instruction 
program, at present is primarily ser- 
vice courses for College of Agricul- 
ture students wishing to gain knowl- 
edge and skills in the fields of farm 
structures, farm machinery, farm 
power, farm electricity, farm sur- 
veying, drainage and irrigation, and 
farm shop and welding. Students 
electing to specialize in agricultural 
engineering are College of Agricul- 
ture students and receive their de- 
gree in Agriculture, not Engineer- 
ing. During the past year approxi- 


mately 550 students were enrolled 
in agricultural engineering courses 
each semester. 

In addition to the undergraduate 
instruction a limited number of 
graduate students are taking their 
major in this department. Engineer. 
ing graduates are given preference 
for the graduate positions. 

Plans are being developed to offer 
a professional curriculum leading to 
a B.S. in Agricultural Engineering, 
Such a program will be a joint un- 
dertaking between the College of 
Agriculture and the College of Engi- 
neering. It is not yet determined 
whether this curriculum will re. 
quire five or six years to complete. 
The realization of this program must 
await completion of new building 
facilities since the existing space is 
taxed to capacity with the present 
teaching schedules. Plans for a new 
building are virtually completed, 
but it is undetermined, at the mo- 
ment, when construction may be. 
gin. 

Extension teaching is a major 
program of the department. It is 
conducted by four full time exten- 
sion agricultural engineering special- 
ists and ten district agricultural en- 
gineers located out in the state. 

This program is designed to as- 
sist farmers, farm organizations, and 
some of the smaller agricultural in- 
dustries in their problems involy- 


Sodium nitrate being poured into a wheel 
type lime sower for distribuion on a spin- 
ach crop. The sower, which has been re- 
designed to mount on the rear of a tractor, 
may also be used for sowing clover cover 


crop. 
—Photo courtesy Seabrook Farms 
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ing engineering advice and solution. 

One specialist spends full time on 
4H club activities with the farm 
boys and girls involved in agricul- 
tural engineering applications. 

An equally important and essen- 
tial program of the department is 
that of research. Although severely 
handicapped by laboratory space 
limitations, a modest research pro- 
gram is being carried on. A partial 
list of experiment station research 
projects under way are as follows: 
(1) Basic problems connected with 
removal of hay, (2) study of 
dairy stable ventilation systems us- 
ing electric fans, (3) design and 
layout of poultry laying pens and 
related equipment, (4) basic re- 
quirements and design principles of 
mechanical equipment, (5) ex- 
posure tests of outside paints, (6) 
development of equipment for ap- 
plication of insecticides and fungi- 
cides, and (7) comparison of differ- 
ent placement of fertilizers for vege- 
table crops. 

The opportunities for sound en- 
gineering research in agriculture 
are practically limitless. Most of 
the problems in agricultural engi- 
neering research involve coopera- 
tion with specialists of other subject 
matter fields, so the endeavor in- 
volves team work more than indi- 
vidual action. This policy develops 
road experience and practicability 
on the part of research workers. An 
active research program provides 
new subject matter for the teach- 
ing as well as the extension pro- 
gram. 

Opportunities 

Fields for employment of agri- 

cultural engineers are many and 


varied. A shortage of trained men 


has existed for several years in the 
various state educational institu- 
tions for positions in teaching, ex- 


‘tension service, and research. Other 


public research agencies such as the 
United States Department of Agri- 
culture, the Soil Conservation Ser- 
vice, and foreign governments have 
many openings for agricultural en- 
gineers. 

Another large group of agricul- 
tural engineers is employed by in- 
dustries which serve agriculture, 
notably the farm equipment indus- 
try. Companies that supply build- 
ing materials, fencing, structures, 
and processing equipment are tak- 
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The self-propelled combine with pick-up attachment provides an improved method of 
windrow harvesting. It circumnavigates coulees and gullies without back-swath to save 
grain and seed. 


ing an increasing number of ag en- 
gineers. Electric power companies 
and equipment manufacturers en- 
gaged in rural electrification work 
are also using agricultural engineers. 
More and more agricultural en- 
gineers are being employed by 
banks, trust companies, and insur- 
ance companies for appraisal, re- 
habilitation, and management op- 
erations. The food canning com- 
panies, sugar companies, and other 
large-scale agricultural entérprises 
are using an increasing number of 
agricultural engineers in their re- 
search and production activities. 


Engineering Responsibilities 

It is unnecessary to point out the 
many changes which have taken 
place in agriculture because of the 
application of science and engineer- 
ing during the past decade. Census 
figures show that only about 18 per- 
cent of our nation’s population is 
rural, yet the records of farm pro- 
duction during the,past seven years 
prove that mechanized agriculture 


—Courtesy International Harvester Co. 


has met the tremendous demands 
for food that have been made by 
this and other nations. 

The farmer has accepted the re- 
sponsibility of producing products 
of the soil beyond his own needs. 
This responsibility carries with it 
the obligation to provide these pro- 
ducts at reasonable costs, and, at 
the same time, the farmer is deserv- 
ing of reasonable profits. 

Agricultural engineering has a 
vital role to perform in helping 
farmers meet these responsibilties. 
The use of proper equipment will 
determine in large part the profit- 
ableness of any present day farm 
operation. Proper land use must be 
based upon agronomy and soil tech- 
nology, but it is the engineer who 
must develop means of making its 
use profitable. It is the foremost 
responsibility of the agricultural en- 
gineer to develop increased farm ef- 
ficiency if we are to maintain our 
existing nutrition and economic 
standards of living. 
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A NEW ERA 
FOR CASEY JONES 


The Turbine Locomotive 


By HOWARD KALTBAUM, ME ’51 


Photographs courtesy Westinghouse Electric Corp. 


TEAM prime movers 

for railway locomo- 
tion have not changed 
essentially for well over 
a hundred years. Such a 
record is significant evi- 
dence attesting to their 
durability and satisfac- 
tory performance under 
prevailing operating conditions. To- 
day however, because of rapid ad- 
vances in the metallurgical field, 
the designer of steam engines is per- 
mitted the freedom of working with 
a far greater range of temperature 
and pressure conditions than was 
heretofore possible. The applica- 
tion of heat and corrosion resistant 
alloy steels to specific tasks in heat 
engine construction, where resist- 


Power delivered to the drive wheels is transmitted from the 
final low speed spur gear through this flexible cup drive. 


This was of Kaltbaum’s 
entry in the 1948 technical speaking contest spon- ; 

sored by the Cornell student branch of the Ameri- eee le 
can Society of Mechanical Engineers. The result- 
ing speech won first prize here at Cornell and also ‘ 
took fifth place honors at the 1948 regional student tive. 
conference of the American Society of Mechanical 
Engineers at Lehigh University. 


ance to extreme conditions of tem- 
perature and pressure in the design 
of steam turbines. That the steam 
turbine should eventually replace 
the reciprocating steam engine for 
railway use may be expected. The 
turbine has already very success- 
fully replaced reciprocating steam in 
central power stations, industrial 
power plans, and marine turboelec- 


tric and geared turbine propulsion 


units. The gratifying re- 


apply equally well to the 
geared turbine locomo- 


The turbine drive was 
first applied to railway 
use in 1933, when a two 
thousand horsepower 
unit was employed by the London, 
Midland, and Scottish Railway Co. 
This relatively small unit operated 
on the main line between London 
and Glasgow quite satisfactorily, 
from an engineering point of view. 
However, it did not indicate con- 
clusively that it was more economi- 
cal than the compound reciprocat- 
ing engine used in England at the 
time. The situation in the United 


The entire driving unit with the turbines removed, showing the double 
reduction gear unit nested between the second and third driving wheels. 
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States is quite different. The trend 
in America is towards larger trains 
both for passenger service and fast 
freight. It is in the range of larger 
units that the geared turbine is able 
to assert a distinct superiority. 

Recently, the Pennsylvania Rail- 
road has placed in service a 6550 
hosepower turbine locomotive which 
was the result of a joint under- 
taking of the Baldwin Locomo- 
tive Works, Westinghouse Electric 
Co., and the Pennsylvania Railroad. 
To date, this unit has operated for 
approximately 60,000 miles between 
Chicago and Crestline, at the head 
of the Pennsylvania’s fastest trains. 
Sufficient performance data have 
been compiled to determine the 
relative merits of this unit, as com- 
pared to the conventional recipro- 
cating steam and the Diesel-Elec- 
tric locomotive. 

At high speeds the geared turbine 
locomotive stands alone with re- 
spect to fuel savings and its eco- 
nomical use of steam. The unit 
reaches its maximum thermal ef- 
ficiency at 70 miles per hour, at 
which time it requires just under 
15 Ibs. of steam per horsepower de- 
livered at the rail, while the re- 
ciprocating type engine requires 
better than 17 Ibs. of steam to per- 
form the same task. 


Tractive Forces Compared 


A comparison of the tractive 
force developed by the three types 
has been made. A Diesel-Electric 
engine of 6000 horsepower, the 
largest unit built to date, shows 
superior tractive force at low speeds 
due to its electric transmission 
which produces a high starting 
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torque. In the range of normal and 
high operating speeds, however, the 
greater tractive effort of the geared 
turbine locomotive is clearly evi- 
dent. Improved tractive effort is 
developed by the turbine when com- 
pared to the reciprocating engine 
over the entire operating range. 
The data for the conventional re- 
ciprocating engine was compared on 
the basis of equal amounts of steam 
delivered to both the turbine and 
reciprocating engine from boilers of 
equal capacities. 

Data has been plotted to indicate 
the relative horsepower developed 
by the three types of locomotives 
at various operating speeds. The 


It is at high speeds that the geared turbine locomotive asserts its superiority. Sufficient data have been compiled in the 60,000 miles this 
6,550 horsepower unit has been operated to determine comparative merits with the conventional steam and the Diesel-Electric locomotive. 


turbine locomotive developed its 
maximum horsepower of 6550 at 70 
miles per hour, while the other 
units developed a maximum at 
lower speeds. With increased speed 
as an added attraction, the turbine 
drive will most certainly meet with 
the approval of passengers as well 
as freight shippers. The importance 
of higher horsepower is made more 
apparent in locomotives, when one 
considers the fact that with a sev- 
enty-five car (3750 tons) load of 
freight being hauled at 70 miles 
per hour, approximately 7400 horse- 
power is required, while 9600 horse- 
power is required to pull a hundred 
(Continued on page 34) 


Assembled driving unit with the gear case cover removed, showing the forward turbine 
at left and the reversing turbine at right. Both turbine units are bolted to the compound 
reduction gear unit in the center of the photo. 
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ACHROMATIC TELEVISION WILL 
BE HERE FOR A WHILE, BUT... 


INCE the hearings by the Fed- 
eral Communications Commis- 
sion on color television late in 1946, 
when the FCC decided to deny 
commercial status to color, there 
has been a rush to publish material 
on the two rival systems of color 
television thus far proposed: the 
sequential color system championed 
by CBS, and the simultaneous color 
system proposed by RCA. Also 
since then, both sides have done 
considerable research into the weak 
points of their respective systems, 
which data is as yet unpublished. 
The eventual aim of color tele- 
vision is to produce a picture that 
will have comparable qualities to 
present “Technicolor” movies, at a 


Coler Video Js On The Way 


By LYNN W. ELLIS, JR., E.E. °48 


Photographs courtesy the “RCA Review” 


suitable light level for home view- 
ing. Studies have indicated that 
the first goal should be a picture of 
actual resolution and_ repetition 
rate of that of monochrome stand- 
ards, but in color, the color to be 
a mixture of three primary colors 
—red, green, and blue. This would 
theoretically require three times 
the bandwidth over a similar trans- 
mission system, according to Hart- 
ley’s principle of communication. 


The sequential system accomplishes. 


this by transmitting three one color 
frames, with suitable color filters 
on a rotating disc, one after the 
other in the time of one full pic- 
ture. These are transmitted on the 
same communication channel, and 


Used for direct pickup of studio and cutdoor scenes with illumination levels varying 
from 150 to 300 foot-candles, this RCA sequential color camera has a special: form of 


image orthicon incorporated in the color system. 
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recombined by means of a rotating 
disc of color filters at the receiving 
end through one reception device. 
The simultaneous system uses three 
separate single color channels to 
achieve the same result, but must 
have three pickup devices and three 
receptors whose pictures must then 
be combined optically. Because of 
wide bandwidth, both systems must 
use higher frequency carriers than 
monochrome—probably in the 500- 
900 mc range. 


Systems and Standards 


To understand fully the proposed 
color systems, we must compare 
them with black and white stand- 
ards as set by the FCC. The pic- 
ture repetition rate on any tele- 
vision system, or in the movies, 
must be greater than about 30 pic- 
tures per second for low levels of il- 
lumination and _ correspondingly 
higher for higher levels of illumina- 
tion, in order that the eye shall not 
see flicker. The movies many years 
ago were standardized on 24 pic- 
tures per second film speed, but 
show each picture twice for a total 
of 48 pictures per second. Because 
of synchronizing difficulties, black 
and white television standards have 
been set at 30 pictures per second, 
or with interlacing, 60 frames per 
second, which is exactly the a.c. 
power system frequency. For each 
picture there are 525 scanning lines, 
giving a resolution of black and 
white of 300-400 lines, depending 
on signal to noise ratio. 

Two experimental sequential sys- 
tems have been produced, one by 
CBS, which has operated since 
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1942, and one by RCA, since 1946. 
Both systems use 525 lines, and 
q 20 picture per second rate of three 
colors interlaced or 120 fields per 
second, but the proposal sponsored 
by CBS at the FCC hearing was for 
a 24 picture per second rate. Much 
more complicated synchronizing 
equipment will be required for this, 
but from a production standpoint, 
standards the same as the movie 
industry would be greatly desired. 
Both used a time-multiplexed fre- 
quency-modulated sound, inserted 
on the television carrier during the 
latter half of the blanking pulses. 
However, the upper limit of audio 
fidelity is 10 kc, as compared with 
the FCC monochrome standards of 
15 kc, due to the inherent charac- 
teristics of the system. CBS states 
that actual resolution is approxi- 
mately that of black and white 
(no figures given), while RCA gives 
a figure of 250 lines, somewhat be- 
low that of black and white. The 
slower picture repetition rate gives 
a theoretical increase in resolution, 
according to Hartley’s principle, 
but this is counter-balanced by an 
increase in noise due to increased 
bandwidth. Also, to be considered 
in this comparison is the apparent 
(subjective) increase in resolution 
due to color, variously given as 
2% to 2% times. 

One of the primary advantages 
of this system is that it has been 
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Born at San Mateo, California, 
lynn W. Ellis, Jr., graduated from 
Staples High School in Westport, 
Connecticut. He came to Cornell in 
1944, and received the degree of 
Bachelor of Electrical Engineering 
in June 1948, graduating first in 
his class. 

While at Cornell, he was on the 
swimming and rifle teams, and 
was active in Phi Kappa Phi, Alpha 
Phi Omego, Scabbard and Blade, 
and the Cornell Radio Guild. He 


is an associate member of A.I.E.E. — 


and the Institute of Radio Engin- 
eers, and earned a commission in 
the Signal Reserve as second lieu- 
tenant through the R.O.T.C. Mr. 
Ellis is now employed as a junior 
engineer with the Federal Tele- 
communications Laboratories in 
Nutley, New Jersey. 
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thoroughly field tested by CBS for 
six years, and a good many of the 
difficulties have been ironed out. 
Also, with the present limited num- 
ber of wide band circuits, the util- 
ity of the system on bandwidths as 
low as 3 me, less than one half that 
of the standard for black and white, 
is greatly to be desired. CBS en- 
gineers have shown that from an 
audience point of view, sequential 
color over a 3 me circuit is better 
than black and white. The primary 
disadvantage is the same as that 
for the scanning disc type of black 
and white—the flexibility of an 
electronic system will eventually 
surpass that of many mechanical 
ones. Two other disadvantages deal- 
ing with light efficiency will be dis- 
cussed along with the simultaneous 
system. 


Simultaneous System 

The simultaneous system, of 
which only RCA’s version has been 
operated, uses an entirely different 
method that completely does away 
with mechanical scanning devices. 
By separating and recombining red, 
green, and blue components opti- 
cally and transmitting them on 
three different channels, certain fur- 
ther advantages can be realized. 
One of these is that by simultane- 
ous transmission of the three color 
components, a 3 to 1 increase in sig- 
nal to noise ratio (for the same 
bandwidth) can be realized by this 
system over the sequential “one at 
a time” system. Furthermore, to 
separate the components at the 
pickup camera, a device known as 
a dichroic reflector can be used 
which reflects only light of one color 
and passes all others. Extremely 
satisfactory dichroic reflectors have 
beer made for red and blue, which 
give 98% total efficiency as com- 
pared with the 40-50% (for one 
color only) of conventional color 
filters. These two factors alone give 
a 6 to 1 or better increase in signal 
to noise ratio for this system over 
the sequential. 

Another useful modification of 
the simultaneous system is to limit 
the blue band to 1.3 mc (video), 
instead of the 4.0 mc as for red and 
green, and present day mono- 
chrome. It has been shown that 
while this decreases the absolute 
resolution slightly, the net result is 
almost the same as for a 4.0 mc blue 


Drum receivers provide a good view for 

large audiences. Twelve rectangular color 

filter sections of red, blue, and green form 

the periphery of the drum, which is ro- 
tated at 600 rpm. . 


band, in the final picture. RCA en- 
gineers are not clear as to the rea- 
son for this effect, but it seems to 
be due to increased resolvability at 
the shorter wavelength of blue 
light, combined with the response 
characteristics of the eye. 

Using these modifications, the 
RCA system used 525 lines, video 
bandwidths of red—4.0 mc, green— 
4.0 mc, and blue—1.3 me, and a 30 
picture per second (interlaced) 
rate, again providing simple syn- 
chronism with the power lines. The 
total bandwidth was 14.5 mc, and 
two arrangements of the compon- 
ents on the frequency spectrum 
were used. The first used green on 
the low end of the band, then blue 
and red, and the second used green 
and red reversed from the first. Al- 
though the second system provides 
for a somewhat reduced bandwidth, 
this is not expected to be important 
when color finally becomes a com- 
mercial reality, and since with the 
first system it is possible to use sub- 
carriers for the red and blue com- 
ponents, the decrease in initial and 
operation cost at the studio makes 
it preferable. 

Both variations use synchroniz- 
ing signals on the green carrier and 
sound, in the same relation to the 
green carrier as in black and white 
(the sound itself may be either a 


(Continued on page 42) 
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The concrete pier at La Guaira, Venezuela, completed by Raymond Pile in 1945 and 

views of adjacent terrain. This pier, which substantially increased the freight handling 

capacity of the port, is 1,070 feet long by 237 feet wide. It supports 2 two-story concrete 
warehouses, each 840 feet long by 45 feet wide. 


During his more than forty years 
association with the Raymond Con- 
crete Pile Company, Maxwell May- 
new Upson has gained a reputation 
as one of the foremost construction 
engineers in the country. Among 
the many contributions he has made 
to the industry have been the in- 
troduction of the use of reinforced 
concrete in the construction of large 
industrial plants and the develop- 
ment of the proper procedure for 
building underwater structures such 
as pilings for piers, retaining walls, 
and seawalls. At the present, Mr. 
Upson is serving in the capacity 
of Chairman of the Board of the 
Raymond Company and is devot- 
ing a great measure of his efforts to 
guiding the activities of the con- 
cern, which have grown by this 
time to include not only operations 
on a domestic scale but heavy con- 
struction in industry throughout 
the world. 

A son of the Middle West, Mr. 
Upson was born in Milwaukee and 
moved shortly thereafter with his 
parents to a farm in North Dakota. 
He received his early education in 
Grand Forks and after graduation 


16 


matriculated at the University of 
North Dakota. While an under- 
graduate there, he was quite active 
on campus, serving as an officer in 
the cadet corps, as captain of the 
baseball team, and as manager of 
the student paper. His B.A. degree 
was forthcoming in 1896, following 
which he entered Cornell Univer- 


Maxwell M. Upson 


Profile-- 


Maxwell M. 
Upson, M.E. ’99 


By LEON H. A. WEAVER 


Editor, The Raymond Record 


Photographs courtesy 
“The Raymond Record” 


sity, having decided by this time to 
make engineering his career. The 
choice was well-founded for he had 
all his youth shown a definite me- 
chanical know-how. He had been 
especially interested in farm ma- 
chinery and its operation and had 
even held a license at 17 as a steam 
boiler engineer. At Cornell, Upson 
was an important member of the 
class of ’99, serving as_ business 
manager of the Sibley Journal 
(predecessor of the En- 
GINEER) and as president of his sen- 
ior class. He was a member of both 
Aleph Samach and Sphinx Head 
during that time. 

After receiving his B.M.E., Mr. 
Upson accepted a position as a 
field superintendent for Westing- 
house, Church, Kerr, and Company, 
engineers and contractors, special- 
izing in power-house and industrial 
plant design and construction in 
various parts of the country. A pro- 
motion in 1903 made him one of the 
company’s construction managers 


_ with his headquarters in New York 


—a position which proved invalu- 
able in his advance to a position of 
prominence. A major milestone in 
construction history marked this 
period in his career when he de- 
signed and built the first reinforced 
concrete industrial buildings, the 
Canadian Westinghouse Plant at 
Hamilton, Ontario. 
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Then in 1905 he entered the em- 
ploy of the Hockanum Mills Com- 
pany of Rockville, Conn., as chief 
engineer and assistant to the presi- 
dent. During the two years he spent 
with this firm, he was responsible 
for the development of the first all- 
reinforced concrete textile mills. 
The theory previous to this time 
had been that the excessive vibra- 
tion caused by such a mill would 
shake the concrete loose from the 
steel; however, Upson’s position 
was vindicated in that his new mill 
held up and proved highly success- 
ful. 

The idea of the Raymond cast-in- 
place concrete pile had been proved 
sound by many successful installa- 
tions but there was no one within 
the organization who had the neces- 
sary business and technical back- 
ground to solve the many problems 
that confronted the concern. At this 
point, Mr. Upson came in as general 
manager and chief engineer, and 
under his policy of specializing in 
one or two phases of the construc- 
tion industry, Raymond grew to 
become internationally recognized 
as a leader in all types of foundation 
work and heavy construction. 

Among the jobs that have been 
handled through Raymond Con- 
crete Pile Company have been the 
managing of the huge Pacific naval 
bases construction program at Pearl 
Harbor, Wake, Midway, etc., dur- 
ing the past war; the construction 
of the harbor at Monrovia, Liberia, 
which involved building two heavy, 

(Concluded on page 32) 


Site of 
Lillian Wald 
publicly 
financed 
low-rent 
housing 
project in 
New York 
City’s 
East Side. 
More than 
6,000 Raymond 
step-taper and 
and pipe 
Step-taper 
piles are 
being placed 
in the 
foundations 
for 16 
buildings 
10 to 14 
stories high. 
At rear are 
partially 
completed 
Jacob Riis 
homes. 


Dean Hollister’ s 


Greetings to the Class of ’53 


It is a pleasure to welcome you to 
Cornell as members of the Class of 
1953 in Engineering. 


Dean S. C. Hollister 


As you know, it has been possible 
for us to accept only a limited num- 
ber of all those who have applied 
for admission to Cornell. The fact 
that you are here is indicative of a 
confidence on our part that you 
have the type of academic ability 
and personal aptitudes upon which 
a successful career in engineering 
can be built. Our whole purpose 
here is to work with you toward the 
development of the knowledge, the 


judgment, and the breadth of in- 
tellectual interest that will shape 
your future. This we offer to all of 
you without favor, but it is for each 
of you individually to determine, 
through your own application and 
strength of purpose, the extent to 
which you will gain from all that is 
here for you. 

In effect, you are now entering 
the profession of engineering and 
your record from this point forward 
will have a bearing upon your fu- 
ture in the profession. Even though 
you have a distant goal in mind, it 
is important to realize that ultimate 
achievement is the summation of 
your progress, day by day. Each 
day’s work well done cannot help 
but bring success. 


Many of those who have been 
here before you have gone onward to 
distinction as engineers and citizens. 
It is my great wish that each of 
you may find in these years at Cor- 
nell the path to a bright future. 

I congratulate you on the oppor- 
tunity that is before you. The Col- 
lege and its Faculty will watch your 
progress with warm interest and 
will help in every way to assist you 
to achieve a full measure of success. 


S. C. Hotiister, Dean 
College of Engineering 
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Recent Developments 
In Engineering 


Wobble Eradicator 


Furniture wobble, that universal 
bane of every household, may soon 
be a thing of the past. Blake Indus- 
tries of Detroit has developed a de- 
vice known as “Levelmatic,” which 
incorporates General Electric bounc- 
ing putty in a simple cylinder and 
piston arrangement that will auto- 
matically adjust table leg lengths. 
Floor variations up to three-six- 
teenths of an inch can be accommo- 
dated and the product is capable 
of supporting the weight of a piano 
for an indefinite length of time. 


Flatness Measured 


A new type interferometer for 
measuring flatness of surfaces has 
been designed by Dr. W. Ewart 
Williams of Pasadena, California, 
consultant to the Bausch and Lomb 
Optical Company. Unlike previous 
model interferometers, the new in- 
strument can be used at ‘various 
room temperatures and can be op- 
erated by anyone after only a few 
minutes instruction. 


Greatly simplified in operation, this new 
type interferometer readily measures sur- 


face flatness. 
—Photo courtesy Bausch & Lomb 


Techni-Briets 


Also the new device is dissimilar 
to the usual type interferometer in 
that its master optical flat (the 
standard test glass used for measur- 
ing flatness of surfaces) is never 
brought in contact with the object 
under inspection, so the possibility 
of its being scratched, worn out, or 
distorted is eliminated. Instead, the 
machine sets up interference bands 
in light reflected between its master 
optical flat and the object being 
tested. 

Field of view of the large model 
Williams Plano Interferometer is 
four and one-quarter inches in di- 
ameter. Its surface accuracy is one- 
millionth of an inch. 


Leakage Detector 


Minute leaks in pressure sys- 
tems can be detected by means of 
a pistol-shaped electronic device 
developed by General Electric Co. 
When directed at the outside wall of 
a system, the “gun” sucks in a 
stream of air in which it can regis- 
ter freon gas leakage at the rate 
of one hundredth of an ounce a 
year. 

The detector operates on a prin- 
ciple which is exactly opposite to 


that of an electron tube, since it : 


utilizes the principle that certain 
metals, when brought to red heat 
in air, emit positive ions, instead 
of negative electrons emitted by 
the cathode of an electron tube. 
These positive ions pass from the 
anode to a cold cathode, and when 
even small amounts of vapors of 
the halogens or their compounds 
strike the anode, this current is in- 
creased markedly. With its elec- 
tronic control unit, the instrument 
is thus useful for recording the pres- 
ence of fluorine, chlorine, bromine, 
and iodine and their compounds 


THE CORNELL ENGINEER 


such as carbon tetrachloride, chloro- 
form, methyl chloride, methy] bro- 
mide, hydrochloric acid, and freon. 
These gases can thus be used as 
“tracers” in systems which are to 
be tested by the instrument. 


Electron Paths Traced 


Eastman Kodak Company has 
developed a new _ photographic 
emulsion which is sensitive enough 
to record tracks of individual elec- 
trons. It is believed to be the first 
emulsion to provide definite identi- 
fication of the tracks. Each electron 
is said to develop six to twenty- 
eight silver grains, in a track about 
two thousandths of an inch long. 
This permits scientists to deter- 
mine the direction and speed of the 
electron, and thus the position and 
character of its source. Such infor- 
mation is very valuable for studies 
of atomic disintegration, in cosmic- 
ray research, and in medical re- 
search involving use of radioactive 
elements as “tracers.” The emulsion 
is made of very fine grains of equal 
sensitivity to record individual 
tracks rather than overall radiation 
density. 


Magnetic Sealing 


A plastic sealing sleeve has been 
developed to insulate magnetic 
coils. This process: permits the cov- 
ering of all inner and outer sur- 
faces in one operation by slipping 
inside the magnetic coil a sealing 
sleeve, turning the two ends over 
the outside and permitting the 
sleeve to air dry. 

In preparing the sleeves, the 
plastic is immersed in a special 
solution for several hours. When the 
plastic has expanded to one and a 

(Concluded on page 50) 
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News of the College 


Permanent C.E. Director 
Dr. Nephi Albert Christensen has 


been appointed director of the 
School of Civil Engineering, suc- 
ceeding Professor Carl Crandall, 
acting director. Dr. Christensen as- 
sumed his position on September 
1. He was formerly dean of engin- 
eering at Colorado State College. 


Director Christensen 


Dr. Christensen, 45, is a native 
of Provo, Utah. He was graduated 
from Brigham Young University in 
1925, took his B.S. in civil engin- 
eering at University of Wisconsin 
in 1928 and obtained his M.S. and 
Ph.D. degrees in 1934 and 1938, re- 
spectively, at the California Insti- 
tute of Technology. 

He served as a highway engineer 
with the Wisconsin State Highway 
Commission and from 1928-33 was 
a professor of exact sciences at 
Ricks College in Idaho. He was an 
assistant engineer in the Coopera- 
tive Laboratory of the California In- 
stitute of Technology Soil Conser- 
vation Service, 1934-38, and in 
1938 was a special lecturer at the 
University of Southern California. 
During this period, he also carried 
out hydraulic model research on 


_ spillway design for the Roosevelt 


Dam and other western dams. 


Since 1938 he has been dean of 
Vol. 14, No. 1 


engineering at Colorado State Col- 
lege and chairman of the engineer- 
ing division of the Colorado Agri- 
cultural Experiment Station. On 
leave during 1942-45, he served suc- 
cessively as chief engineer of the 
Ballistics Research Laboratory and 
chief of the research branch of the 
Rocket Research Division at the 
Ordnance Research and Develop- 
ment Center, Aberdeen, Md. 


Ad Survey Results 


The CorNeLL ENGINEER 
staff would like to express its 
thanks for your cooperation 
in our recent advertising sur- 
vey. A total of 1492 replies 
shows a better than average 
concern in the magazine and 
its advertising. Since we feel 
that you may be interested in 
the proportion of ENGINEER 
readers in your field, here is a 
nearly complete tabulation of 
the results obtained. 


Question: In what field did 
you receive your degree? 
M.E. 771 
C.E. 422 
E.E. 234 
Ch.E 65 


Question: In what field are 
you now engaged? 
Engineering 955 
Relative Fields 388 
Other Business 149 


Question: List the indus- 
tries in which you work or 
have business contacts or in- 
terests, or whose product you 
use. 


Steel Products 711 
Electrical Products 591 
Utilities 521 


Petroleum Products 591 
Foundry Products 361 
Chemical Products 358 


Automotive 321 
Rubber Products 303 
Plastics 267 
Technical Books 256 
Textiles 156 


Dr. Edwin W. Hamlin 


Dr. Edwin W. Hamlin, professor 
of electrical engineering and direc- 
tor of the Cornell University Micro- 
wave Astronomy Project, died at 
his home last April 27. He was 42. 

He received his B.S., M.S., and 
Ph.D. at Union College, where he 
was subsequently an_ instructor. 
From 1935-39, he was successively 
assistant and associate professor at 
the University of Kansas, and for 
the next four year was professor of 
electrical engineering and director 
of the electrical engineering research 
laboratory at the University of 
Texas. 

Dr. Hamlin was a member of the 
American Institute of Electrical 
Engineers and the Institute of 
Radio Engineers. He was serving 
as secretary of the electrical engin- 
eering division of the American 


Prof. Edwin W. Hamlin 


Society for Engineering Education 
at the time of his death. Dr. Ham- 
lin was a member of the honorary 
societies Eta Kappa Nu, Tau 
Beta Pi, and Sigma Xi. In 1925- 
26 while an undergraduate at 
Union College, he won the Charles 
P. Steinmetz honor award. 
Dr. Hamlin joined the Cornell 
(Concluded on page 28) 
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A Message To Freshmen 
WELCOME TO CORNELL. In 


the next few weeks those of you who 
are freshmen will hear those words 
in one form or another many times. 
The CorneE_y ENGINEER is happy to 
extend its greetings to you and 
hopes that your stay in Ithaca will 
be a success and a pleasure. 

Words of advice to freshmen are 
no novelty, but that is no reason 
why they should not be heeded. 
Therefore, at the risk of seeming 
repetitious, the ENGINEER would like 
to offer some suggestions which may 
prove valuable in starting your col- 
lege career. 

First and foremost, of course, is 
the matter of your studies. If your 
grades are not satisfactory, you can- 
not remain in school. For most of 
you, getting satisfactory grades at 
first will not be easy. Hard study is 
necessary, but equally important is 
the acquisition of good study habits. 
You will find that the most effec- 
tive study methods vary with the 
subject, but that regardless of the 
method, absolute concentration is 
the secret. Just remember that the 
next time you are trying to study 
with the radio on. 

About the time your second round 
of prelims begins, many of you will 
find that you are worrying instead 
of studying. Entire books have been 
written on the subject of worry and 
all that can be said here is that it 
is a waste of time, and the less you 
do, the better. A certain amount is 
inevitable, but there is a difference 
between planning your work and 
worrying about it. 

The importance of adequate re- 
creation cannot be over-empha- 
sized. It is just as necessary as ade- 
quate sleep. Do not think that all 
time spent in extra-curricular activi- 
ties or at the movies is wasted, for 
it is not. You will find that you 
study much better after completely 
forgetting school work for a while. 

As for the subject of extra-cur- 

(Concluded on page 32) 
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PROMINENT 


Jos. E. Jewett, Jr., ChemE 


Catching “Jump’n Joe” Jewett in 
any place except his “home” on the 
third floor of Olin where senior 
ChemE’s carry on their research 
projects is something of an impos- 
sibility for one not possessed of 
seven-league boots, but at least we 
were able to approach him there 
long enough to get the data for this 
report. 

Joe came to Cornell in July, 1943, 
from Mamaroneck High School 
with both LeFevre and State Tui- 
tion scholarships, and, having 
served a brief spell in the Navy, is 
scheduled to graduate from the 
School of Chemical and Metallurgi- 
cal Engineering this February. Im- 
pressed by the scope and complex- 
ity of chemical engineering opera- 
tions and processes, and encouraged 
by his Dad’s work in the field, he 
was pointed towards this career 
from an early age, and already has 
first-hand acquaintance with many 
of the large chemical industries in 
the east. Membership in Tau Beta 
Pi, honorary engineering fraternity, 
Pros-Ops, honorary chemical engi- 
neering society, and Al Djebar in- 
dicate his interest and ability in his 
work, but his activities are by no 
means limited to the academic. 
Starting as a freshman member of 


the Straight committees as well as 
the former Frosh Governing Board, 
he is now on the Board of Man- 
agers of Willard Straight Hall, and 
is also a member of Phi Delta 
Theta. As an enthusiastic yachts- 
man he is a Rear Commodore in 
the Cornell Corninthian Yacht 
Club and served as regatta chair- 


- man last spring. 


Joe has fairly definite ideas on 
what his future in the industry will 
be, his chief interest being in petrol- 
eum engineering; especially in the 
production end of it. The past sum- 
mer has seen him gaining experience 
at the Esso Standard refinery at 
Baton Rouge, La. Certainly an al- 
ready dynamic petroleum industry 
will profit by his addition to its 
membership. 


Silvio C. Volpe, AEME 

Can engineering students devote 
a good part of their interest to one 
or more of the fine arts, without 
impairing their interest in engin- 
eering? Cy Volpe believes they 
can, and he has been busily prov- 
ing this theory while at Cornell. A 
member of the Men’s Glee Club 
for over two years, Cy is avidly 
interested in music. He also takes 
singing lessons, and sings with the 
Presbyterian Church choir down- 
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town. This fall Cy intends to form 
an engineer’s barbershop quartet. 
But, though he spends much of his 
time on music, Cy’s unflagging in- 
terest in engineering brings him a 
consistently high average in the 
ME. school. His membership in Tau 
Beta Pi and Kappa Tau Chi at- 
(Concluded on page 30) 


Paul R. Mclsaac, EE 


The uncertainties of Ithaca wea- 
ther are an old story to Paul Mc- 
Isaac, who has lived here since 
1935. In fact, he learned the truth 
very soon. for the dav after he 
moved to Ithaca the well-remem- 
bered flood of that year struck the 
town. While in high school he be- 
came interested in radio, and unon 
graduation he received a New York 
State Cornell Scholarshiv. Hence, 
it was only natural that he should 
register in the EE School at Cor- 
nell. Here he has maintained an 
almost phenomenal scholastic aver- 
age, but at the same time never 
neglecting extra-curricular activi- 
ties. 

Paul completed three terms at 
Cornell before the Navy added him 
to its growing flock of Radio Tech- 
nicians. Prior to his discharge he 
taught in the Navy’s electronics 
course at Navy Pier, Chicago. 

Since his return to Cornell in the 
Fall of 1946, Paul has been elected 
to Tau Beta Pi, Eta Kappa Nu, 
and Alpha Epsilon Rho, national 
honorary radio society. He is a 
member of the A.I.E.E., the Inde- 
pendent Council, the Westminster 
Student Society, and of the Uni- 
versity Orchestra, in which he plays 
the French horn. And finally, mem- 
bership in the Delta Club pro- 
vides a recreational outlet. 

Unfortunately, the EE schedule 
leaves Paul little time for hobbies, 
but he manages to keep up with his 
music and to do a little photogra- 
phy. Recently, he has been applying 
his mechanical ingenuity to the 
task of maintaining his car, a °37 
Plymouth, which, he claims, seems 
to be doggedly trying to effect a 
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complete breakdown. Although Paul 
makes no claims of having supericr 
and discriminating judgment, he 
does express a preference for Ithaca 
College co-eds. 

Paul spends an average of twenty 
hours a week at Station WHCU, 
where he works part time running 
the control board. During the sum- 
mer he was employed by Western 
Electric on carrier test set develop- 
ment. 

The theortical side of electronics 
interests Paul, and he has taken 
electives in the Physics Depart- 
ment. His aim after receiving his 
B.E.E. in February is research in 
electronics, and he may do gradu- 
ate work in this field. 


William Mendenhall, CE 

Bili Mendenhall saw daylight for 
the first time in Indianapolis, In- 
diana, twenty-five years ago. After 
moving to Chicago, back to Indi- 
anapolis again, and to Pittsburgh, 
his family moved to Ithaca in 1939. 
Bill attended Mount Hermon 
School in Massachusetts for two 
years and entered the C.E. school 
in 1941. 

Enlisting in the Air Corps in his 
sophomore year, Bill spent three 
and a half years going the rounds 


and “doing almost anything.” His 
discharge papers show that he was, 
among other things, a weather of- 
ficer, a radio operator, a parachute 
rigger, and an aerial photographer. 
“Life was never dull,” he says. 

Returning to Cornell in 1946, he 
did some research work in the Phy- 
sics Department, but in the fall was 
back in the familiar corridors of 
Lincoln Hall. 

Bill is a member of Tau Beta Pi 
and Chi Epsilon. He was president 
of the latter organization last 
spring. Other campus activities 
have been freshman track, Pershing 
Rifles, Freshman Camp counselor, 
various CURW offices, Lambda Chi 
Alpha fraternity, and the Cornell 
Pilot’s Club. 

Flying is a favorite pastime with 
Bill, but one which he claims con- 
stantly keeps him broke. He has a 
private flying license and hopes 
eventually to get a commercial 
license. Amateur radio is another — 
field which has a grip on him. He 
operates a station W2UTE (you 
too can “wute”) which puts out a 
powerful 35 watts. 

Firmly maintaining that “summer 
around Ithaca is the only decent 
part of the year,” he stays as far 
away from the classrooms as pos- 
sible by working on various con- 
struction crews. Last summer he 
drove to Alaksa to do construction 
work there. 

Bill graduates in February. His 
plans for the future—“Your guess 
is as good as mine.” 
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The Comell Tradition 


As your President I am accorded the privilege of 
a regular column in the CoRNELL ENGINEER. 

To be your President is an honor which I sincerely 
appreciate, but to be a columnist for such a distinguish- 
ed and critical audience as the CoRNELL ENGINEER af- 
fords sufficies to disturb my usual calm. 

However, I shall try to give you, as best I can, 
the impressions of a Cornell Engineer of ancient vint- 
age, looking backwards occasionally when it seems 
worthwhile, but primarily looking at the problems of 
today, and ahead and up toward the goals to which 
all Cornell Engineers should aspire. 

In my time—the good old days as many of my 
contemporaries call them—Cornell had achieved within 
a relatively short time, an honored place in the En- 
gineering world. Cornell’s first President, Andrew D. 
White, then in retirement, graced the campus and in- 
_ spired us by his presence. 

In the Engineering College we still felt the spell 
of Thurston, Fuertes, Sweet, Durand, Ryan and other 
now legendary and inspiring leaders. 

In classes and at campus social events we saw, lis- 
tened to, and occasionally argued with such celebrities 
as Kimball, Carpenter, Church, Diederichs, Hirshfeld, 
Karapetoff, Dennis, Uncle Pete Smith, and a host of 
others, indelibly woven into the fabric of Cornell’s 
mantle of leadership. Cornell in those days—as at 
present—was good. Good to see, good to feel and good 
to remember when away. 

Over the years Cornell has continued to explore 
and to lead. Cornell Engineers by and large have en- 
joyed a high regard and acceptance, by the industrial 
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world, which is second to none. This highly desirable 
condition I believe stems from two sources: 

First, from the spirit of Cornell which is, and al- 
ways has been that of the pioneer, constantly seeking 
new horizons, exploring new fields, advancing new ideas 
and developing men of vision, courage, and ability. 
This Sprit of Cornell has developed a great tradition. 
Every Cornellian should read the masterful address of 
Professor Carl Becker, delivered on April 27, 1940, the 
75th anniversary of the Charter of the University, on 
the subject: “The Cornell Tradition: Freedom and Re- 
sponsibility.” 

Second, as Professor Becker so aptly pointed out, 
“From the distinguished achievements of its faculty 
and the high quality of instruction offered its students, 
Cornell acquired a reputation which places it among the 
leading universities of the country. 

“In the process of acquiring a reputation Cornell 
acquired something which is the better part of its repu- 
tation. 

“It acquired a Character.” 

This priceless legacy you-and I enjoy. Perhaps we 
have not always recognized its presence, or appreciated 
its value. But I feel sure that most of us feel closely 
drawn to Cornell, firmly held by the bonds of Affec- 
tion, Pride and Conviction. ‘ 

What we need to do is to create a greater conscious- 
ness of the contribution Cornell has made to our lives 
and to our country. We may have Affection and Pride, 
but we need more conviction that Cornell has done 


and is now doing a great job—a job that deserves not 
% (Concluded on page 38) 
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Professor Alexander S. Langs- 
dorf, M.M.E. ‘01, A.B. ‘03, has re- 
tired as Dean of the school of en- 
gineering and architecture at 
Washington University, St. Louis, 
Mo. He joined the faculty there 
after leaving Cornell and has held 
positions there since 1929, until his 
retirement last July. 


Carlos B. Mirick, M.E. (E.E.) ‘05, 
has retired as special assistant to 
technical information officer at the 
Naval Research Laboratory, Wash- 
ington, D. C. Following his gradua- 
tion from Cornell, he was employed 
by the National Electrical Supply 
Co. and was successively superin- 
tendent of construction, chief en- 
gineer, and vice-president. Since 
1922, he had been with the Naval 
Research Lab; during 1944-46 he 
was consultant as special assistant 
to the superintendent of the radio 
division of the laboratory, becom- 
ing editorial adviser in 1946. Re- 
cently he received a Naval award 
and the Presidential award for his 
work with radar and remote con- 
trol devices. 


Carlos D. Hart, ‘06 M.E., retired 
in January, 1947, and formerly 
Visiting Professor of Industrial En- 
gineering at the University of North 
Carolina, has been asked to re- 
habilitate a Japanese industrial 
plant which he installed in 1913 
for the Int. Std. Electric Corp. 


Robert H. Knowlton, C.E. ‘06, is 
now president of the Connecticut 
Light and Power Company in Hart- 
ford, Conn. He was formerly the 
executive vice-president of that 


utility. 


Robert E. Friend, M.E. ‘09, presi- 
dent of the Nordberg Manufac- 
turing Company received the 
award of Officer du Merite from 
the French Marine Mission in the 
United States at a ceremony in 
Milwaukee, Wisconsin, last spring. 
The award was presented by Com- 
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mander L. Poirer in the name of 
Henri Bonnet, French Ambassador 
to the United States. 


Marshall M. Koch, M.E. ‘14, has 
been elected vice-president and 
general superintendent of electrical 
operations of the Public Service 
Company of Denver, Colorado. He 
has been with the company since 
1914, 


Robert C. Edmunds, C.E. ‘18, who 
was formerly with the Central New 
York Power Corporation, is now 
with the Empire State Association 
of Commerce, Inc., New York’s 
chamber of commerce at a State 
level, acting as a regional vice- 
president. 


Francis W. Crandall, EE ‘25, 
has been appointed manager of 
the Washington, D. C., office of 
Ebasco Services, Inc. In 1939, Mr. 
Crandall was made executive sec- 
retary of the National Defense 
Power Committee; in 1942, he was 
commissioned a major in the AUS 
and appointed the Army’s repre- 
sentative on power matters on the 
Army and Navy Munitions Board. 
Later, he was promoted to lieuten- 
ant colonel and was attached to the 
U. S. Military Mission to Moscow in 
1944. Before joining Ebasco Ser- 
vices in 1947, he remained in the 
Office of the Chief of Staff as a 
civilian, initiating plans and pro- 
cedures for peacetime power activi- 
ties. 


Ludolph F. Welanetz, M.é. ‘28, 
M.M.E. ‘36, Ph.D. ‘38, has resigned 
his post as associate professor in 
the U.S.N. Postgraduate School, 
Anapolis, Md., and has joined the 
Thiokol Corporation as General 
Manager of the Elkton Divisoin. 


Thomas J. Higgins, E.E. ‘32, pro- 
fessor of electrical engineering at 
the Illinois Institute of Technology, 
Chicago, has been appointed to a 


full professorship in the college of 
engineering at the University of 
Wisconsin, Madison, Wis. He earned 
his Ph.D. in electrical engineering 
at Purdue University in 1941. 
While at Purdue, Dr. Higgins was 
an instructor in electrical engineer- 
ing. During 1941-42, he was an 
assistant professor at Tulane Uni- 
versity. The following year, he ac- 
cepted an associate professorship 
at I.1.T. 


Oliver N. Salmon, B.S. ‘40, Ph.D. 
‘46, is one of five chemists who 
worked on the atomic bomb pro- 
ject, who have joined the staff of 
the Knolls Atomic Power Labora- 
tory in Schenectady, N. Y., for 
chemical studies connected with 
materials used in an atomic “pile”. 
Doctor Salmon did research on the 
production of high-quality glass 
for the Corning Glass Works during 
1941-43. In 1943-45, he did re- 
search work at Cornell on propel- 
lants for projectiles. 


Deceased 


Henry Baum Brewster, M.E. ‘98, 
former chairman of the Onondaga 
County Democratic committee and 
manager of the industrial and art 
exhibit authority of the New York 
State Fair from 1936-44. From 
1920-36 he was president of 
Brewster and Williams, Inc., Syra- 
cuse, consulting engineers. 


Louis Swerdlove, C.E. ‘17, on 
May 21 last. He was employed as 
a civil engineer with the Board of 
Water Supply of New York City. 
In June of 1947, Mr. Swerdlove 
served as president of the 30th re- 
union of the class of ‘17. 


Harry L. Brittain, M.E. ‘23, of 
Frederick, Maryland. He had been 
with the Consolidated Gas, Elec- 
tric Light and Power Company of 
Baltimore. 
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Engineering 
Book Reviews | 


PRINCIPLES OF INDUSTRIAL 
ORGANIZATION, 6th Edition, 
by Dexter S. Kimball and Dexter 
S. Kimball, Jr. Published by Mc- 
Graw-Hill Book Co., New York, 
1947, 531 pages, $4.50 


The sixth edition of Dean Kim- 
ball’s text brings up to date one of 
the most influential, if not the most 
influential, text in industrial organi- 
zation. A pioneer in its field 35 
years ago, it still stands up as one 
of the most useable texts available 
to the teacher of elementary man- 
agement courses. 

This book varies from many of 
the other texts in industrial organi- 
zation in that it is in no sense a 
handbook. It is designed as an ele- 
mentary classroom text and serves 
that purpose admirably. All the 
material included is designed to 
strengthen the student’s knowledge 
and comprehension of the basic prin- 
ciples of industrial organization 
without attempting to give him a 
catalog of all the different methods 
used to carry out these principles. 

Principles of Industrial Organiza- 
tion appears to be particularly 
strong in the field of production 
control. The sections on scheduling 
and routing, including progress 
schedules, Gantt charts, and con- 
trol boards are very clear and con- 
cise and should be completely ade- 
quate for the elementary student 
without adding the confusion of 
too many different methods or min- 
or variations of standard methods. 
The sections on planning, dispatch- 
ing, and inspection are equally clear 
and concise. 

The material on motion and time 
study includes a broad description 
of current methods of making time 
studies with a stop watch including 
a series of data taken on actual 
jobs. Leveling, analyzing, and inter- 
preting the data obtained is ex- 
plained and discussed in detail such 
that the student is left with a com- 
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prehensive picture of methods used 
to set standards. A discussion of or- 
ganized labor’s principal objections 
to motion and time study and man- 
agement’s answer to these objec- 
tions would have made the material 
of more value to the average en- 
gineer who will not take additional 
courses in motion and time study. 
This section would also have been 
improved by additional material on 
synthetic times, particularly meth- 
ods of setting standards using times 
taken in laboratory such as A.B. 
Segur’s motion-time analysis, since 
these methods are being used more 
and more by industrial concerns. 


This edition has been greatly im- - 


proved over the fifth edition by the 
insertion of a chapter on job evalu- 
ation and merit rating. Both of these 
subjects are of utmost importance 
for a clear understanding of the 
problems of setting and adjusting 
wage rates. More material on job 
analysis and a brief explanation of 
the now-quite-widely-used factor 
comparison system of job rating 
would have made this chapter even 
more valuable. 


Though this book is certainly not 
intended to be used as a text in per- 
sonnel management, it appears to 
be a little weak in that field. More 
inclusive material in connection 
with employee selection and place- 
ment, particularly interviewing and 
testing, and the handling of em- 
ployee grievances would have given 
the student a better understanding 
of the vast problems to be solved in 
dealing with the human element. 

In spite of the minor criticisms 
mentioned in the last two para- 
graphs, the sixth edition of Prin- 
ciples of Industrial Organization 
maintains the exteremly high level 
set by the preceding editions as one 
of the most practical and teachable 
texts in its field. 


Martin Sampson 
Asst. Prof. Administrative Eng’ g. 


PRINCIPLES OF JET PROPUL.- 
SION AND GAS TURBINES by 
M. Jj. Zucrow, Professor of Gas 
Turbines and Jet Propulsion, 
Purdue University. First Ediiion, 
John Wiley and Sons, Inc. 1948, 
563 pages. 


Dr. Zucrow’s volume is among 
the first of expected textbook writ- 
ings in a field so much developed 
by research and design during the 
years of the recent world conflict, 
Although a number of books have 
heretofore appeared on the subject 
of reaction type engines, they have 
been largely qualitative and semi- 
technical. Dr. Zucrow, however, has 
limited the popular descriptive ma- 
terial to a minimum and has di- 
rected his writing to the exposition 
of fundamental theories of propul- 
sive gas flows. Important quanita- 
tive relationships appear through- 
out the book. 


The author reflects his experience 
as a designer, an investigator, and 
a teacher. The book should appeal 
to the designer because of its broad 
treatment of quantitative relation- 
ships as they may be applied to 
such components of the turbojet 
engine as entrance and exit nozzles, 
compressor, turbine, and combus- 
tion chamber. In an effort to be 
complete in the application of tur- 
bojet engines to modern aircraft, 
the author has included a chapter 
on airplane performance and a 
chapter on the airplane propellor 
even though most of the material 
in these chapters are well treated 
by other authors. 


It is evident. that Dr. Zucrow 
has participated in research con- 
tributing to the understanding of 
the mechanics of the turbojet. He 
presents much of his own work on 
the performance of turbojet en- 
gines which has appeared in other 
sources. Because of his familiarity 
with research in this field he has 
been able to prepare the useful ref- 
erence lists which appear at the 
end of each chapter; almost every 
phase concerning the turbojet is in- 
cluded, even that of high tempera- 
ture metallurgy. 

The main function of the book is 
that of serving as a textbook for 
students. With this end in view the 
material has been arranged to first 
review the principles of mechanics, 

(Concluded on page 30) 
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Today we see around us a school 
system where cheating is becoming 
more the rule than the exception. 
The basic reasons for this are of 
vital interest to all of us, not only 
as students and faculty but as citi- 
zens as well, for the causes and 
effects of cheating reach beyond 
the school walls into our daily lives. 


Courses in Cheating 


Several months ago, LIFE maga- 
zine featured a pictorial series based 
on the replies to the question, “Do 
you cheat?”. The question was put 
to college students in many repre- 
sentative schools and the answers 
were all of the same tone. Photo- 
graphs showed smiling students 
stating that they cheated consist- 
ently and demonstrating the vari- 
ous “cribbing” devices and tech- 
niques. These techniques and gad- 
gets were ingenious and received 
the interest and applaud of students 
everywhere. Perhaps the most not- 
able part of the article was the 
manner in which the students ad- 
mitted their cheating. They did not 
have the tone of confessions but, on 
the contrary, were proud declara- 
tions of their skills. Previous to this 
article, an open letter published in 
the school paper of a West Coast 
university received nationwide in- 
terest. The student who wrote this 
letter was frankly and bravely de- 
manding that the universities teach 
the sharp and underhanded business 
practices which he had found pre- 
valent in the outside world. He 
argued that the school’s duty is to 
prepare one to compete and win in 
outside competition and that in or- 
der to fulfill this duty, the student 
should be taught all the “shady” 
practices he will be required to com- 
pete against. He said, in other 
words, that cheating should not 
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TAU BETA PI ESSAY 
WHY NOT CHEAT? 


By WILLIAM WADE, CE ’49 


only be recognized, but should be 
taught. 


Getting Away With It 

Here we have the modern trend 
of thought in regard to cheating. It 
has changed from something dis- 
graceful to something which is en- 
gaged in with free conscience. The 
question now offered is not “Is it 
wrong?” but “Can’t get away with 
it?” The student of today, seeing 
his fellow student cheat, does not 
ostracize him, but, instead, accepts 
it as part of the mechanical, mathe- 
matical process of getting grades. 


To men with these viewpoints, 
such platitudes as “Honesty is the 
best policy,” and “You're only 
cheating yourself,” are ineffective 
and meaningless. If there is a reason 
for not cheating, it lies deeper. 
What is cheating? Is it the taking 
of something which is not rightfully 
ours, as is stealing? It is said that 
we gain nothing by cheating, there- 
fore, how can it be stealing? It is the 
copying of another’s work or ideas? 
No, this is often done honestly un- 
der the name of research. The un- 
derlying evil of cheating is that it 
makes one unnecessarily dependent 
upon another person or thing. 
When we glance at a “crib” sheet 
during an exam, we are unnecessar- 
ily dependent upon a piece of paper 
for the solution to a problem we 
should have learned to do independ- 
ently. When we copy another per- 
son’s work we are dependent upon 
that person for the answer to our 
own problem. Cheating is a crutch 
upon which we become more and 
more dependent, and if the crutch 
is gone, we are cripples, unable to 
independently. Cheating, 
then, is not so much a question of 
honor as it is a distorted perspective 


in which we cannot see the true 
value of independence. 

This devaluation of independence 
is not confined solely to the class- 
room. In this highly specialized so- 
ciety of ours we are more and more 
dependent upon our neighbor for 
our food, clothing, and the other 
material things of life. This loss of 
independence shows itself clearly in 
newly made laws. The trend is to- 
ward government regulations pro- 
ducing security but taking away our 
freedom. The rapid growth of labor 
unions is another example of man 
trading his freedom for security. It 
is this same low regard for inde- 
pendence which reflects itself in the 
form of cheating. 

Our country, however, was not 
always with this sense of values. 
The nation itself was founded by 
men who valued independence 
above all- else. We were changed 
from a group of seaboard colonies to 
a great nation by the frontiersmen 
who regarded freedom of thought 
and action above the comfort and 
security of the crowded city. Wars 
were fought by Americans who lov- 
ed independence more than life it- 
self. It is this ideal which we are 
losing and which we must regain 
if we are to succeed as a student or 
as a citizen. 


Gain a Confidence 


The student with a desire to stand 
on his own two feet is a student 
who will equip himself to meet his 
problems alone. If he faces and mas- 
ters each problem as it comes to 
him, he gains a confidence and 
knowledge which enables him to 
take the next problem in his stride. 
With independence of thought, 
there can be no cheating, and from 
independent thinking there results 
a better student, a better citizen 
and a better nation. 
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By HERBERT F. SPIRER, EP ’51 


We are turning this issue’s column 
over to the problems of the incom- 
ing students of engineering, in the 
belief that they need every helping 
hand they can get. 

By way of explanation, it might 
be said that this column is normally, 
if it may ever be called normal, de- 
voted to local events of an humor- 
ous nature and satirical comments 
on the Cornell engineer’s wav of 
life. But we have been sickened by 
the treatment the new freshmen 
have received at the hands cf most 
of our contemporary organizations. 

We peer outside and see the hired 
ruffians of the Dai!y Sun holding a 
poor bespectacled frosh down and 
pushing lighted sticks under his 
fingernai!s in order to induce him to 
subscribe to their daily slopsheet. 

And from near Barton Hall we 
can detect the horrible screams of 
some newcomer being convinced of 
the great efficiency of the Student 
Agencies Laundry Service system, 
y’know—leave a five dollar deposit 
and watch your shirts fall apart at 
the seams... 

We will not be a party to this 
ruthless, heartless, and unwarranted 
exploitation of students before they 
know what is going on. Therefore, 
we have opened this column, and 
given up the usual bunk, to make 
way for letters from frosh who have 
turned to the Enctneer for help 
and information. 

The advice which follows is not 
the official opinion of the College of 
Engineering, nor does it represent 
the policy of the Cornett EncI- 
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NEER, or its staff, or any members of 
their immediate families. 


Dear ENGINEER: 

I have been informed by my 
father who was a member of the 
class of 1922 that examination 
papers are graded by marking 0, 
70, 80, 90, on successive steps in 
a flight of stairs, throwing the 
papers upstairs onto the marked 
steps, and taking for the mark of 
any paper, the number on the 
step on which it falls. Is he pull- 
ing my leg or is this true? 

Anxious-to-Please. 


Dear Anxious-to-Please: 

Whoever told you this story is 
making a big joke and should be 
ignored. We have made careful ob- 
servations of the technique used in 
marking examination papers. You 
should get used to calling them ‘pre- 
lims’. This is an abbreviation of a 
sentence uttered before every test 
by the notorious Prof. Hogwash 
Sitzfleisch . . . “P’rhaps we c’n elim’- 
nate some students t’day!”. You 
will find that many Cornel tradi- 
tions and customs have similarly 
obscure origins. You should not let 
this bother you, however, since it 
has never bothered the faculty. 

Concerning marking systems, 
however, we have ascertained that 
they do not throw the papers up- 
stairs—they throw them down the 
stairs. This is done because several 
years of experience showed that it 
was easiér to throw the papers down, 
than up. And when it comes to the 


end of the term, they’re pretty tired 
from this physical exertion so they 
use the setup shown below. 


Dear ENGINEER: 

I come from poor but honest 
parents. My two brothers and 
my mother and father are work- 
ing two shifts on an assembly line 
to help pay my way through Cor- 
nell. I have just received notice 

_ of another rise in tuition. Now the 
notice says that the University 
wil take care of people like me. 
Should I go back to the smoked 
salmon factory or will the Uni- 
versity take care of me? 

Penniless. 


Dear Penniless: 

Of course, the University will 
take care of you. You will be given 
some of the world’s finest employ- 
ment at a salary only ten cents an 
hour less than the national mini- 
mum hourly wage. You won’t have 
to worry about making too much 
or where to spend your surplus sav- 

(Continued on page 46) 
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CAMBRIDGE 
electron-ray | 
RESEARCH 
pH METER 


RANGE AND ACCURACY: Sensitivity .005 pH; readings 
reproducible to .01 pH; accuracy .02 pH. Range 0 to 14 pH; 0 
to 1200 M. V. ELECTRON-RAY NULL INDICATOR: Replac- 
ing the usual galvanometer, the electric eye provides quick and 
accurate null-point indication without possible damage to a deli- 
cate galvanometer. NO BATTERY NUISANCE: All-electric: 
plugs into any 110-vole AC Outlet. ELECTRODE SYSTEM: 
Sturdy glass electrode of condenser type is supplied. Micro or 
other glass electrode can also be furnished. COMPACT AND 
PORTABLE. Laboratory and Industrial Models also available. 


Here We Go Again ! 


As Cornell prepares to celebrate an 80th 
Anniversary, the Cornell Co-op begins its 54th 
year of service to Cornellians — 54 years on the 
Cornell campus. 


The Co-op is so well-known to Cornellians 
past and present, that it should hardly be neces- 
sary to tell you these things, but as a reminder— 


The Co-op has all the books and materials 
for your college courses. All equipment and cloth- 
ing for college sports. Most of those things that 


Send for Bulletin 910 MA. 


3 Ai x 2%" x 1%" 
Weight 3% oz. 


LINDEMANN 
ELECTROMETER 


This instrument is extensively used 
for the determination of radio active 
emission. Has high sensitivity, good 
stability and does not require levelling. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 


3756 Grand Central Terminal, New York 17, N. Y. 


you require for every day college living. 


Convenient Location 
On The Campus 


Opposite Willard Straight 


THE CORNELL CO-OP 


Barnes Hall 


College News 
Dr. E. W. Hamlin 
(Continued from page 19) 


faculty September 1, 1947. At Cor- 
nell as director of the microwave 
astronomy project. Dr. Hamlin di- 
rected studies being made of extra- 
terrestrial electro-magnetic radia- 
tions in the frequency range norm- 
ally used for radio communications, 
and was in charge of construction 
of the first radio astronomical ob- 
servatory at any university. 


Faculty Promotions 


Dr. Edmund E. Day announced 

the promotion of faculty members 

i to the rank of professor following 
| action by the Board of Trustees. 


They are: Donald J. Belcher, 
civil engineering; Howard M. Gifft, 
sanitary engineering; Wilbur E. 
Meserve, Malcolm S. MclIlroy, and 
William S. Zimmerman, electrical 
engineering; and George Winter, 
structural engineering. 

Promoted to associate professor 
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are: Norman R. Gay, heat-power 
engineering; and Robert M. Mains, 
structural engineering. 

Promoted to assistant professor: 
Alfred E. Davis, Merle J. Kelly, 
and William H. Wilder, electrical 


engineering. 


Diesel Symposium 


During the week of August 30- 
September 4, a program was held 
which was intended to improve in- 
struction in diesel engineering and 
establish closer contact between 
industrial personnel involved in the 
manufacture of diesel engines, and 
the engineering faculty, according 
to Professor W. Julian King, direc- 
tor of the Sibley School of Me- 
chanical Engineering. 

Panel discussions, covering a mul- 
titude of diesel engineering topics, 
were supplemented by a series of 
demonstrations of the facilities of 
Cornell’s Diesel Engine Laboratory. 
The laboratory, which was used to 
train more than 2,000 Naval offi- 


cers during the war, houses more 
than 10,000 installed horsepower, 
representing all commercially im- 
portant types of diesel engines. 

The symposium was arranged, 
Dr. King said, for college and uni- 
versity personnel experienced in 
heat-power and diesel engineering 
and actively engaged in teaching 
and research in the field, and for 
qualified engineers from the diesel 
engine manufacturing and allied in- 
dustries. 


Capital Equipment Course 


A course in the sale of capital 
equipment, the first of its kind to 
be offered, was conducted this past 
summer by the Sibley School of 
Mechanical Engineering, in coop- 
eration with the National Machine 
Tool Builders Association, and the 
American Machine Tool Distribu- 
tors Association. The faculty con- 
sisted of forty-three leaders of the 
machine tool and related indus- 
tries. Professor Harry J. Loberg of 
the Department of Industrial En- 
gineering headed the staff. 
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W. D. BEISNER, University of Minnesota "46, C. T. STEELE, University 
of Missouri ’38, R. $. PENDEXTER, V. P. I. 41, confer on trouble phases 
of refinery operation. 


JOHN BRITTON, Esso Heating Oil Clerk makes up delivery 
schedules frorn card index of customer needs, 


Good PEOPLE are 
Good BUSINESS! 


Salesman...lab expert...office boy or president—every 
one of our workers knows he has a wide open chance to 
keep oa getting ahead in the company!... 

Because every president of our company has worked 
his way up! 

Over 30 years ago, our company set out to develop, 
with its employees, the best possible program of benefits 
for its workers. 

Today our workers get exceptionally good wages and 
exceptionally steady work. Retirement on pension at 65. 


WILBUR HUNT, Pittsburgh 
and D. F. EATON, Iowa 
State “84 discuss Wax 
Plant operations, 


Vacations with pay. Special benefits in case of accidents, 
sickness or death. Company training for advancement 
to better jobs. 

Some results?...Well, no important strike or labor 
disturbance in over 30 years, for instance. A staff of 
some 28,000 workers who bring to their jobs each day 
an average of over 14 years’ service with the company 
—2,000 of them over 30 years! 

This means a lot in a technical, competitive business. 
That’s why we say—good people are good business! 


Copies of our booklet, “Your Technical Career,” are available at College of Engineering, 
Director of University Placement Service, and School of Chemical Engineering. 


ESSO STANDARD OF ARS 
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Prominent Engineers 
Silvio C. Volpe 
(Continued from page 21) 


test to Cy’s fine scholastic record. 
Cy is also one of the ME’s interest- 
ed in establishing a Cornell chap- 
ter of Pi Tau Sigma, national hon- 
orary society for administrative en- 
gineers. 

Although born and raised in New 
York City, Cy expresses no love 
for that great metropolis; in fact he 
makes a point to spend as little 
time there as possible. Cy left the 
city to take his fourth year of high 
school at a private school on a 
Long Island estate. After his grad- 
uation from that luxurious estab- 
lishment, Cy plunged into a back- 
breaking schedule; he held a full- 
time job, was studying accounting 
at night at Pace Institute, and was 
also taking a course in insurance 
salesmanship. On top of all this Cy 
was taking voice lessons and ac- 
-cordion lessons every week, and was 
devoting much time to practice be- 
sides. Even Cy, himself, marvels 


that he didn’t crack under that 
grind. 

“The war was the best thing that 
ever happened to me,” he says. 

It was in the Army that Cy first 
became exposed to mechanical en- 
gineering. Under the ASTP he at- 
tended the Newark College of En- 
gineering for eight months. Al- 
though his work at Newark didn’t 
give him any usable credits towards 
an engineering degree, it did influ- 
ence Cy to choose engineering as 
his career. He spent the rest of his 
three Army years in ETO, serv- 
ing in England, France, and Ger- 
many. 

Cy entered Cornell after his dis- 
charge in the fall of 1945, and 
pledged Alpha Phi Delta shortly 
thereafter. He went to summer 
school in both ’46 and °47, and will 
graduate this February, after 
which he intends to do engineer- 
ing sales work. In whatever job he 
tackles, however, Cy’s boundless 
energy and facility for getting along 
with people will form a_hard-to- 
beat combination. 


Book Reviews 
Jet Propulsion 
(Continued from page 24) 


thermodynamics, and aerodynamics 
before applying them to the com- 
pressor, turbine, and combustion 
chamber. The reading material is 
presented in the usual textbook 
manner supplemented by illustra- 
tive examples clarifying the appli- 
cation of basic principles. However, 
it is evident that because of the 
newness of the subject in the class- 
room no problems appear at the 
end of the chapters. 

The most important chapter titles 
of the book are as follows: Mo- 
mentum and Energy Relationships 
for Fluids, Thermodynamics of Gas 
Flow, Thermodynamic Properties 
of Air, Airplane Performance Cal- 
culations, The Gas-Turbine Power 
Plant, The Turbojet Engine, Air 
Compressors, Turbine Characteris- 
tics, The Combustion Chamber and 
The Rocket Motor. 

F. W. Ocvirk, Assistant Pro- 
fessor, Graduate School of 
Aeronautical Engineering 


Is a cable covering flameproof? Will it resist high tem- 
peratures when it comes to actual service? 

Long before a cable is manufactured, questions like 
these are answered in the Okonite laboratories, proving 
ground and in various testing departments of the 
Okonite plants. The picture above shows a flame test. 
The measured current that makes the coils glow makes it 
possible to reproduce test after test without variation. 
The Okonite Company, Passaic, New Jersey. 


OK ONITE<: 
‘at 


DIAL 2014 


Casradilla Schoul 


Est. 1870 


A Regents School where aim is to prepare 
students for University work. 


Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 


University Tutoring 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


MAXWELL T. KENDALL ’36, Headmaster 


ITHACA, NEW YORK 
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The skeleton where Volts are Housebroken 


ee. with the help of 
Alcoa Aluminum Structural Shapes 


Electricity is transmitted in raging, sizzling, high- 
tension currents that couldn’t be allowed to enter a 
home or factory. To “housebreak” this hot stuff— 
step it down toward a useful 110 or 220-volt distribu- 
tion stature—is the job of substations. 

The “skeleton” of each substation—the frame- 
work of beams and girders that support the trans- 
formers and equipment—is prey to weather, corrosive 
atmosphere, clinging dirt. Good maintenance has 
always called for frequent painting, and that called 
for shutdowns of electricity . . . until substation 
builders heard about Alcoa Aluminum Structural 


Shapes! Now the skeleton of a substation can be 
built, and routine maintenance painting forgotten. 
Among the standard shapes made by Alcoa, engi- 
neers find sections exactly suited to their needs. 

It gives a whole new concept to structures—this 
building with Alcoa Aluminum Shapes. When they 
are used for bridges, railroad enginehouses, indus- 
trial equipment and similar structures, damaging red 
rust will never be a menace, painters will be freed 
from their frequent rounds! That’s something to 
remember when you start putting your degree to 
work and are designing structures for industry 
instead of for grades. ALUMINUM COMPANY OF 
America, Gulf Building, Pittsburgh 19, Pennsylvania, 


6 E 
of SERVIC 


ALCOA 1x ALUMINUM 


[ALCOA] 


60 years aluminum was a novelty 
metal, only for trinkets such as 
combs, watch fobs and napkin rings. 
Then along came a little company with 
two ideas firmly in oe 
num cheaper and better so it could be more 
useful. That was the start of Alcoa, the 


start toward making aluminum so str 
that it can often replace structural stee 
Alcoa’s 60 years of research and engineer- 
ing development have swelled the uses of 
aluminum from a handful of trinkets to 
4,000 different applications in industry, 
in homes, and on farms. 
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SCIENTIFIC 
HEAT TREATMENT 


Between 
lA Longer Cutter Life 


BREWERIES 


60 YEARS! 


S BROWN & SHARPE MFG. CO. 
(BS Providence 1, R. U. S. AL 


BROWN & SHARPE 
CUTTERS 


Old and New Types of Frick Machines at Hudepohl's 


Frick ammonia compressors as built in the Eichties 
and Nineties were primitive machines by today's 
standards. But they were remarkably dependable: 
one of those installed in the Hudepohl Breweries at 
Cincinnati ran 57 years, another 52, and two 
others 45! 


Naturally, Hudepohls believe in Frick Refrigera: 
tion. Their fine new engine room contains the two 
big Frick 4-cylinder machines illustrated. 

You'll get the last word in reliability when you 
specify Frick Refrigeration. And you'll get equip- 

ment built to handle either ammonia, 
Freon, methyl chloride or carbon 
dioxide, to suit your special needs. 
All commercial and industrial sizes, 
1/4 to 1000 horsepower. Let us 
quote on your requirements. 

The Frick Course in 

and A 


now in 
its “31st year, is under the ( CG. 1. Bill 
of Rights. 


WAYNESBORO, PENNA. 


Administration Building, Ithaca 
John L. Munschaver ‘40, Director 


Use the CORNELL UNIVERSITY PLACEMENT SERVICE 


New York Office, 107 E. 48th St. 


Paul O. Reyneau ‘13, Manager 


Maxwell M. Upson 


(Continued from page 17) 


rock, breakwater jetties 1% miles 
into the Atlantic Ocean to enclose 
750 acres of protected water and a 
2000-foot marginal wharf and other 
port facilities; the building and 
modernization in South America of 
several ports; and the building of 
oil derrick bases, roads, railroads, 
waterworks and sewer systems, 
houses and industrial buildings in 
many countries. 


Acquired Over 40 Patents 


During his career as an engineer, 
Mr. Upson has received more than 
forty patents on work of his, on the 
whole concerning matters to do with 
concrete construction. His work as 
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an executive also speaks well for 
him, as evidenced by the rapid 
growth and expansion of his con- 
cern. For the excellence of his work, 
he was awarded the Edward Long- 
streth Medal in 1940 by the Frank- 
lin Institute. 

A trustee of Cornell University, 
Mr. Upson has been very active in 
alumni circles. In addition to this 
post of importance, he is a mem- 
ber of the Cornell Society of Engi- 
neers and the New York Cornell 
Club. Other organizations and com- 
mittees to which he belongs are the 
American Society of Civil Engi- 
neers, the American Society of Me- 
chanical Engineers, the American 
Concrete Institute, and the Com- 
mittee for Economic Development, 
of which he is a trustee. 


Freshmen Message 
(Continued from page 20) 


ricular activities, the wisest thing 
to do about them at first is nothing. 
That is to say, your time will be 
limited and it is important that you 
use it wisely. Look over the various 
activities and enter only those that 
you have time for. There are many 
that are worthwhile and some that 
are not. You will find that a com- 
petition, begun after careful con- 
sideration, will be much more valu- 
able than one begun in the first 
month of school in an organization 
about which you know next to noth- 
ing. 

Again, the CorNELL ENGINEER Is 
happy to welcome you, and wishes 
the best of luck to the class of ’53. 
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JOB 
GUARANTEE? 


college degree is the best job guarantee we know— 
and the best start toward a successful business career. You can 

- be proud of your diploma, the education it stands for and 
what that education is going to mean to you. 


Much of that education undoubtedly came from textbooks 
published by McGraw-Hill. They have helped you to under- 
stand the problems of the classroom. When you get into busi- 
ness, you should add the McGraw-Hill magazine devoted to 
your field to the McGraw-Hill books you will continue to use. 
It is the best way we know to help you keep abreast of the news 
and the new developments and methods you will need to know 
to get ahead. 


In whatever branch of engineering you plan to enter—civil 
or chemical, mining or metallurgical—there are authoritative 
McGraw-Hill books, And wien you’re finally on that payroil, 
read the McGraw-Hill magazine devoted to your industry. Like 
your diploma, it can help you turn a job into a successful career. 


McGRAW-HILL 


HEADQUARTERS FOR BUSINESS INFORMATION 
330 WEST 42nd STREET - NEW YORK 18, NEW YORK 
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Turbine Locomotive 
(Continued from page 13) 


car load at the same speed. Such 
requirements can only be met if 
the boiler designer has greater free- 
dom in the use of space. The com- 
pactness of the turbine drive gives 
the boiler designer greater oppor- 
tunity to place larger sizes of boilers 
on any given locomotive frame. 
Larger and more efficient design 
made possible through the use of 
turbines which take maximum ad- 
vantage of high pressure and high 
temperature steam conditions will 
materially aid in the eventual con- 
struction of turbine drive units as 
high as 10,000 horsepower. 


TURBINE 
FORWARD 
TURBINE 


The inherent cyclic characteris- 
tic of reciprocating motion, due to 
unbalanced moving parts, causes 


"a varying torque to be delivered at 


the rail in any given revolution of 
the drive wheel. This undesirable 
situation is overcome in both the 
turbine and Diesel-Electric drives. 
Power in the latter case is produced 
by smooth rotary motion which 
permits dynamic balancing of the 
rotating elements. 


First American Built Unit 


The turbine drive unit construct- 
ed by the engineers of the Baldwin 
Locomotive Works, Westinghouse 
Electric Co., and the Pennsylvania 
Railroad will be discussed since it 
is from this unit that performance 
data was compiled, and it is also 
the first American built geared tur- 
bine locomotive. 

Steam is supplied by a fire tube 
boiler. This boiler can _ supply 
95,000 Ibs. of steam per hour at 
310 Ibs. per square inch gauge at 
750 degrees Fahrenheit to the tur- 
bine. The drive unit proper is com- 
prised of a forward turbine which 
rotates at a variable speed depend- 


ing upon the quantity of steam sup- 
plied. It has a rating of 6900 horse- 
power. The forward turbine is con- 
nected to a high speed pinion which 
is never disconnected, even when 
the locomotive is moving in reverse, 
at which time it rotates backwards. 
When the locomotive is moving for- 
ward, this high speed helical pinion 
drives a helical gear which in turn 
drives a second spur gear reduction 
unit (the low speed gearing) result- 
ing in a double reduction type of 
transmission. Such a scheme is ne- 
cessary in order to maintain the 
speed of the turbine which operates 
most efficiently at a high R.P.M. 
The relatively low axle R.P.M. is 
thus maintained. A schematic plan 
view of the drive unit is shown in 
the figure at the left. 

The final low speed spur gear 
transmits power to the axle and 
drive wheels through a flexible cup 
drive. Each cup drive contains two 
rows of cup assemblies with eight 
cups in each row. Within each cup 
there is a spring through which the 
torque applied to the spur gear is 
actually transmitted to the drive 

(Continued on page 36) 


1, Reduce assembly time with accu- 


rate, uniform fasteners 


2. Make satisfied workers by making 


assembly work easier 


3. Save through 


supplier’s qua 


4. Design assemblies for fewer, 
stronger fasteners 


ity control 


You Get True Fastener Economy When You Cut Costs These Ways 


total cost for fastening. 


5. Purchase maximum holding power 
per dollar of initial cost 


6. Lower inventory by standardizing 
types and sizes of fasteners 


7. Simplify purchasing by using one 
supplier’s complete line 


8. Improve your product with a 
quality fastener. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, Calif. 


When FASTENING becomes 
your responsibility, remember 
this important fact - - - 


It costs more to specify, purchase, stock, inspect, req- 
uisition and use fasteners than it does to buy them. True 
Fastener Economy means making sure that every func- 
tion involved in the use of bolts, nuts, screws, rivets and 
other fasteners contributes to the desired fastening re- 
sult — maximum holding power at the lowest possible 
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Efficiency in many mechanical devices is 
often a matter of high speeds and low weight. 
The resultant stresses make heavy demands 
on parts, whether they be in aircraft or 
automotive engines, machine tools or loco- 
motives. 

Molybdenum is the only alloying element 
that gives steel the two vital necessities for 
meeting such requirements—good harden- 
ability and freedom from temper brittleness. 
Molybdenum steels will also meet the 
requirements of production economy. 


Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
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"The World’ 
Largest Grinder 


Here YOU SEE the world’s largest grinder receiving its final 


runoff test on one of the assembly floors of the Norton Machine 
Division. It handles huge cylindrical work as long as 68 feet 
and up to 36” diameter—and grinds such work to tolerances 
measured in fractions of a thousandth of an inch—approximate- 


ly a tenth the thickness of this page. 


The other extreme in the Norton line of cylindrical grinders is 
the tiny 4” Type C. There are also Norton machines for sur- 
face grinding, toolroom grinding, and such special work as 
automotive crankshafts and camshafts. And for producing still 


greater dimensional accuracy and higher surface finish, there’s 


Turbine Locomotive 
(Continued from page 34) 


wheels. The cup type drive permits 
the transmission to be flexible un- 
der’ a sudden torsion load. This 
feature protects the gearing and 
turbine from shock. 

A second auxiliary turbine known 
as a reversing turbine is provided 
for the purpose of running the loco- 
motive in reverse. This unit per- 
mits a maximum reversing speed 
of twenty-two miles per hour at 
1500 horsepower. The reversing 
turbine is not directly connected to 
the high speed helical pinion as is 
the forward turbine. Instead, a re- 
versing gear is used in the reverse 
transmission system which “gears 
down” the reverse turbine shaft 
R.P.M. before it is connected to the 
high speed pinion. The gear ratio 
has the effect of multiplying the 
torque by four at the high speed 
pinion. The high starting torque 
which is required for reversing the 
locomotive is obtained in this way. 
The entire reversing unit is con- 
nected to the high speed pinion 
through a hydraulically operated 
jaw clutch. 

The gear drive unit is situated 
between the second and third drive 
wheels of the locomotive. It is sym- 
metrical with respect to the hori- 
zontal axis of the locomotive when 
observed from a plan view. The 
gear case supports both the forward 
and reversing turbine, and is it- 
self supported by the locomotive 
frame at three points. The three 
point support is employed to pre- 
vent any distortion of the locomo- 
tive frame from being transmitted 
to the gear case and ultimately to 


a line of Norton Lapping Machines—for both flat and cylin- the gears themselves. . 
drical work. Force Feed Lubrication N 
E N. Lubrication is supplied by a force 

very INOfton machine 1s expert y designed, expert y Duilt an feed lubricating system. Two tur- 
is expertly serviced by a highly trained field organization. bine driven centrifugal pumps sup- “ 
ply the pressure head necessary to 
lubricate the bearings and gears. | 

NORTON COMPANY, WORCESTER 6, MASS. Only one of these pumps is actu- 

(Behr-Manning, Troy, N. Y. is a Norton Division) ally in operation at all times. The 

second automatically cuts in upon 

failure of the first. A high viscosity 

turbine oil which is tested under 
extreme temperature conditions is IN 

;RINDING WHEEL GRINDING AND LAPPING MACHINES 
| POROUS MEDIUMS NON-SLIP FLOORS. — NORBIDE PRODUCTS The flow of steam in both the for 
LABELING MACHINES (BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) (Concluded on page 38) 
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“TOOK AT THIS, Mr. Irvin!” said Joe 
the salesman as he whisked a short 
length of glass pipe out of his briefcase. 
This is one reason why our food prod- 
ucts are pure and clean. Right up to final 
inspection, they flow through Pyrex glass 
piping. We can see them all the time! 
**We can keep the pipes clean easily with- 
out taking them down. And when they’re 
clean, we can see they’re clean. And what’s 
more, food and fruit acids don’t attack glass, 


IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS > 
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so there’s no danger of spoiling the taste!” 
Glass pipe to guard the purity and quality 
of your product is only one of 37,000 things 
we make at Corning Glass Works. 
We make the glass bowls for five best- 


‘selling coffee makers. We know the answers 


toa lot of questions about television because 
Corning has been making the glass parts 
for television from the start. And if you 
sold housewares, we could help you attract 
new customers with our Pyrex Flameware 


Double Boiler, made of the first glass ever 
specially developed to stand the extra shock 
of top-of-stove cooking. 

In nearly a hundred years we’ve found 
ways to make 50,000 different kinds of 
glass. Some of them may someday help you 
improve production or cut costs. Others 
may suggest ways to make your product 
more desirable or useful to the people who 
buy it. Remember us when that day comes. 
Corning Glass Works, Corning, N. Y. 
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Turbine Locomotive 
(Continued from page 36) 


ward and reversing turbines is con- 


trolled from the steam chest which - 


receives superheated steam from 
the boiler. This chest contains five 
valves, four of which are connected 
to the forward turbine and one to 
the reversing turbine. These valves 
are under the direct control of the 
engineer, and the developed tur- 
bine horsepower is a direct function 
of the number of valves which are 
opened. Each of the four valves 
supplies steam to approximately 
one-fourth of the periphery of the 
nozzle chamber which in turn sup- 
plies high velocity steam to the 
first stage of blades in the turbine. 
The blading used in the forward 
turbine is of the impulse type and 
is a multi-staged design. “Impluse 
in turbine design denotes a turbine 
in which the expansion of the steam 
that passes through it and makes 
-it do work occurs almost entirely 
in its stationary nozzles or in its 
fixed blades; practically no expan- 
sion of the steam occurs in its mov- 


ing blades.”* The reversing turbine 
is a single stage design, and receives 
steam from the steam chest, from 
a single inlet pipe. Neither the for- 
ward nor reversing turbine units 
condense the exhaust steam and 
must therefore exhaust the steam 
above atmospheric pressure, at 
which time it still contains some 
potential energy. The use of a con- 
denser in this unit was deemed un- 
wise, however, from an economic 
point of view. 

A number of novel construction 
problems were met and dealt with 
in the course of developing the tur- 
bine drive. In order to introduce an 
added safety factor, the contact 
hardness (450 Brinnell) of the high 
speed pinion and first reduction 
gear is nearly twice the hardness 


ordinarily employed. This is the- 


first commercial use of hardened 
and ground double helical gearing. 
The method of grinding departs 
from the usual method in that it 


uses a flat grinding wheel and an 


1. Croft, Terrell, Steam Turbine Princi- 
ples and Practice, McGraw-Hill Book 
Co., ¥..C., 1940. 


unusual grinding set up. Some such 
innovation was made necessary due 
to the high accuracy requirements 
of the gearing. It is anticipated that 
further advances in this new grind- 
ing technique may make possible 
further economies in space and 
weight for future transmission 
units. 

The latest development in the 
field of turbine locomotives is the 
construction of a_turbine-electric 
drive for the Chesapeake and Ohio 
Railroad. This unit steps down the 
speed of the turbine by means of 
an electric generator. The electrical 
energy of the generator is then re- 
converted to mechanical energy, 
through the use of individual mo- 
tors at each of the locomotive drive 
wheels. 

The optimism displayed by tur- 
bine engineers concerning the future 
of turbine locomotives seems to be 
well founded. As more performance 
data continues to be compiled on 
other units of even larger power 
output, the case for this type of 
drive should be even more conclu- 
sive. 


cooperation. 


President’s Message: 


only our plaudits, but our wholehearted and effective 


The Cornell Tradition 
(Continued from page 22) 


The present administration in the Engineering 


American Waterproof India ink 
Atk your dealer for both, 


College, under the wise and able leadership of Dean 
Hollister, has done such a job these past ten years, de- 
spite terrific problems and handicaps. 

If you have not read Dean Hollister’s report on 
this period, published in President Ostergren’s May 
letter, you should do so, for then I am confident you 
will be convinced that our present administration in 
engineering at Cornell fully meets the high standards 
necessary in this atomic age. 

Pre-eminence in every phase of engineering educa- 
tion is a tough assignment, almost impossible you might 
say, for any university. 

But we have the makings, the challenge is great, 
and Cornell has never refused such a challenge. 

So, today, you and I have the opportunity to share 
in a great adventure: That of helping through our in- 
terest, cooperation, and support to preserve and en- 
hance Cornell’s great engineering reputation—to build 
into the lives of future Cornell Engineers, and through 
them into the lives of our countrymen, the Cornell tra- 
dition of “Freedom and Responsibility.” 

Creep W. FuLton 
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these lines 
cheaper than 


headlines 


uy de Maupassant’s classic 
G about the Frenchman whose 
mania for saving string brought 
ruin upon him, is an object lesson 
for wire rope users. 

Courting trouble through a mis- 
guided sense of economy applies to 
wire rope, too. 

The prevention of waste is a 
commendable effort but, it should 
be exercised before, not after the 
rope has outlived its usefulness. It 


should be exercised in the selection 
of the right rope for the job, its 
proper installation and care. 

The man who roots through a 
scrap pile for a short length of rope 
that is “good enough” to serve as 
a sling, should remember that a 
wire rope, too, is only as strong as 
its weakest link. 

Our free enterprise system has 
created markets that demand the 
output of millions of workers. 


Roebling slings were developed to 
increase the efficiency of these 
workers, and to insure their safety. 

Scientifically designed for a wide- 
spread variety of requirements, 
Roebling slings have won the con- 
fidence of management and worker 
alike ... throughout the world. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 
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Color Video 


(Continued from page 15) 


separate carrier or a sub-carrier). 
This is of utmost economic import- 
ance as it permits the use of a pres- 
ent day monochrome receiver with 
a simple radio frequency converter 
on the green channel, producing a 


good quality picture, as the color 
spectrum response of the green and 
monochrome channels are approxi- 
mately the same. This will greatly 
ease the transition from black and 
white to color, and overcomes the 


abrupt change feared by manufac- ~ 


turer and customer alike. 

With all these modifications, the 
RCA system assumes a very prac- 
tical aspect. Commercial use must 
await the development of satisfac- 
tory wide band transmission cir- 
cuits, studio equipment, and low- 
cost receivers, and the system must 
be thoroughly field tested. Little 
data is given on resolution values 
of the system but from “Koda- 
chrome” slides better than 400 line 
actual resolution has been obtained, 


Three 3-inch kinescopes project the 3 
pictures simultaneously to the translucent 
viewing screen by way of a 45-degree 


_mirror as shown by the dotted lines. 


giving an apparent resolution on 


the order of 1000 lines. 


Equipment and Transmission 


Studio equipment for the two sys- 
tems is, of course, different, but con- 


tains few radical changes. Initial 
cost is higher than black and white, 
but relatively unimportant in the 
light of program production costs, 

The sequential system uses, for 
studio and outdoor pickup, image 
orthicon picture tubes, and for films 
and slides, iconoscopes. Very high 
levels of illumination must be used 
in the studio, the heat making 
everyone uncomfortable—one rea- 
son studio iconoscopes for mono- 
chrome are going out of use. An- 
other difficulty of the system is that 
some charge, stored in the image 
orthicon while one color filter is in 
place, is discharged during the next 
color period, with consequent color 
distorticn. Auxiliary equipment is 
of the same style as black and 
white, although much more compli- 
cated, and of necessity includes 
color monitors. 

The three image orthicons used 
for studio and outdoor pickup in 
the simultaneous system give good 
results on illuminations similar to 
black and white setups which use 
image orthicons. For film and slide 

(Continued on page 44) 


When you wrap your hands around the 
leather-covered handle of a golf club, you get 
an idea of the natural gripping capacity of 


leather. 


BELTING 


Headquarters for Authentic Power Transmission Data 


41 PARK ROW, NEW YORK 7, NEW YORK | 


That same grip or high coefficient of friction 
makes leather an outstanding material for 
modern power transmission. The full-grain,. 
pore-like surface of a leather belt provides a 
positive, non-slip pulley grip that assures 
continued maximum efficiency. 


é 
7Z| 
that uts power to work 
s 
4 
j 
iii eee That’s why leather belting is turning so 
\ many wheels in today’s industry. 
/ 7 AL-17 
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Plastics where plastics belong Because of a unique combination of chemical, electrical, 
and mechanical qualities, Synthane laminated plastics can 
white, be applied to an endless number of practical purposes. 
n the e Moisture and corrosion resistant, light-weight and struc- 
‘osts. A turally strong, Synthane has many collective advantages 
8, for i not readily found in any other material. One of the best 
image f electrical insulators known, Synthane is hard, dense, dur- 
| films able . . . quickly and easily machined. 
| high Among the interesting occupations of our type of tech- 
Ae. nical plastics are the redraw bobbin and chuck (below) 
an ail ” used in winding fine denier nylon for women’s hosiery. 
nono- 
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Fine nylon filaments can be wound without pulling and 
sticking because of the smoothness of the bobbin. Light 
weight of bobbin and chuck allows the spindle to be started 
and stopped faster and with less effort. Greater crushing 
strength of tube permits larger amounts of nylon to be 
wound. This is an appropriate job for Synthane, an inter- 
esting example of using plastics where plastics belong. 


Synthane Corporation, 1 River Road, Oaks, Pa. 


| SYNTH ANE] where Synthane belongs 


DESIGN © MATERIALS © FABRICATION © SHEETS © RODS © TUBES 
R FABRICATED PARTS MOLDED-MACERATED MOLDED-LAMINATED 
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Norton 
Printing Co. 


Ithaca, N. Y. 


317 E. State St. 


National Electric 
Products Corporation 
Pittsburgh 30, Pa. 
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pickup a projection cathode ray 
tube is used to provide “flying spot” 
scanning, and color separation and 
pickup is accomplished by dichroic 
reflectors and a multiplier photo 
tube, respectively. These photo 
tubes have a high signal output, 
and their internal noise is propor- 
tional to light intensity, giving an 
approximately constant 7nd very 
high signal to noise ratio. Auxiliary 
equipment is again similar in style 
to monochrome, and again much 
more complicated. 

The radio frequency equipment 
in both systems is the same except 
for modulating equipment, but must 
be of much higher power than for 
monochrome, because of the wider 
bandwidth needed (15 me vs. 6 mc) 
at a much higher carrier frequency 
(500-900 mc vs. 50-200 mc). Coun- 
ter-balancing this is the fact that 
highly directive antennas can be 
made for the same size require- 
ments, increasing gain over mono- 
chrome antennas by 14-20 decibels. 


Propagation effects at the higher 
frequencies have not been analyzed 
fully, but radio gain decreases with 
increased frequency, and diffraction 
effects around hills and buildings 
become sharper and more trouble- 
some. No studies have as yet been 
made on the affect of “ghosts” on 
color, although, because of the 
higher frame repetition rate of the 
sequential system, they are expect- 
ed to be more troublesome on that 
system than on the simultaneous. 
The distance of transmission will be 
even more limited to radio line of 
sight because of the higher frequen- 
cies involved, although occasional 
long distance transmissions may be 
obtained by tropospheric “trap- 
ping”, which increases in probabil- 
ity with increase in frequency. 
Receivers 

The final element in equipment 
is the receiver, always important 
because of the large public invest- 
ment. No estimates on cost have as 
yet been given for receivers for 
either system, but it is probable 
that receivers for either under mass 
production will cost about twice 
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what present day monochrome re- 
ceivers do. 

Both types of receivers have a 
light loss in reproducing the image, 
6 to 1 in the sequential and 1.5 to 1 
in the simultaneous, caused by sys- 
tem and optical filter limitations. 
The color wheel in the sequential 
system and the lens system for re- 
combining color components in the 
simultaneous system have no coun- 
terpart in monochrome, and special 
care must be taken in both systems 
in shielding and hum filtering, as 
these are made more critical by in- 
creased bandwidth and apparent 
resolution. 

The only further specific circuit 
necessary in the sequential system 
is a pulse detection circuit and low- 
pass filter to recover the pulsed 
sound. The rest of the receiver cir- 
cuits, except for the color synchron- 
izing circuits, are the same as black 
and white. 

The light loss in the simultaneous 
receiver is due to the fact that the 
best phosphors for projection work 
are not always exactly the right 
(Concluded on page 46) 
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From tire cords 
to football pants 


Do you know about 
nylon’s other lives? 


Here’s a surprise for those who think 
of nylon mainly in terms of stockings 
and lingerie. 

Nowadays, nylon fibers — twice as 
strong and half as heavy as the same 
size aluminum wire—are doing a vari- 
ety of jobs, better than any previously 
known fiber. Off Labrador, men are 
harpooning whales with nylon lines. 
In a New England textile mill, abra- 
sion-resistant nylon ropes now drive 
big “‘mule spinners” for periods ten 
times as long as other commercial 
materials, without a breakdown. Ny- 
lon fabrics are being used in every- 
thing from rugged automobile seat 
covers to delicately woven filter 
cloths. 

In its plastic form, nylon is used to 
make everything from unbreakable 
dishes to hypodermic needles. As a 
monofilament, it goes into a variety 


You'll want to read 
this free booklet 


“Du Pont Company and the 
College Graduate’”’ is just off the 
press in a completely revised 
edition. Fully illustrated—de- 
scribes opportunitiesin research, 
production, sales, and many 
other fields. Explains the plan 
of organization whereby indi- 
vidual ability is recognized and 
rewarded. Write for your copy 
today. Address: 2521 Nemours 
Building, Wilmington 98, Del. 
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Nylon cords give giant truck and airplane 


tires the strength and elasticity to absorb tre- 
mendous impact shock without bruising. 


Water won't hurt the nylon strings of this 
racquet. They resist breakage over an extended 
period of time. No tiny strands to fray. 


et: 4 


Nylon football uniforms, as worn by Bobby 
Jack Stuart, Army back, are not only tough 
wearing, but much lighter and quicker drying. 


Nylon research: O. C. Wetmore, Ph. D. Phys: 
Ch., New York U.’44; D. A. Smith, B. S. 
Mech. Eng., Purdue ’40; C. O. King, Sc. D.- 
Ch. E., Mich.’43, charging experimental con- 
densation polymers to a spinning j 


of products from brush bristles to 
surgical sutures. 

Nylon owes its origin to a Du Pont 
fundamental research project begun 
in 1928. A group of scientists set out 
to find out how and why the mole- 
cules of certain substances polymer- 
ized to form giant chainlike mole- 
cules. Hope of obtaining a new com- 
mercial fiber was first aroused when, 
two years later, a polymer was de- 
veloped which could be drawn out 
into a thin strand, like taffy candy. 
The complex problems which fol- 
lowed called for the services of over 
200 Du Pont men and women, among 
whom were some of America’s most 
competent scientists and engineers. 


Research—a Major Du Pont Activity 


Nylon is an excellent example of 
modern research at work at Du Pont. 
Young scientists joining the organi- 
zation now may share in other dis- 
coveries of outstanding importance. 
They may find opportunities in such 
challenging fields as finishes, coated 
fabrics and various fibers; synthetic 
organic chemicals, including fine 
chemicals; synthetic rubber; electro 
and agricultural chemicals; plastics; 
pigments and photographic film; and 
high pressure synthesis. 

Each of ten manufacturing depart- 
ments of Du Pont has its own staff 
and is operated much like a separate 
company. Within each, research 
men work in groups small enough 
to bring quick recognition of indi- 
vidual talent and capabilities. 

Year after year, young, inquiring 
minds come from leading U.S. schools 
of science and engineering to Du Pont 
—where individual ambition is 
matched with opportunity, coopera- 
tion and the type of friendly support 
that brings out the best in each 
person. 


U. 5. OFF 


BETTER THINGS FOR BETTER LIVING 


More facts about Du Pont — Listen to “Cavalcade 
of America’ Monday Nights, NBC Coast to Coast 
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Color Video 


(Continued from page 44) 


color, and filters may have to be 
used. Also there is some absorption 
in the lens system. The experi- 
mental receiver proposed by RCA 
used three cathode ray tubes paral- 
lel to each other, with blue, green 
and orange (with red filter) phos- 
phors. An earlier experimental tube 
with three electron guns in one tube 
(with a white phosphor and three 
color filters) was abandoned be- 
cause of poor resolution and inten- 
sity, and a lack of fine adjustment 
of individual picture size and posi- 
tion which is very critical in this 
system. Recent proposals have been 
to use three tubes of a radial align- 
ment and combine the images with 
dichroic reflectors which should al- 
most eliminate light loss. However, 
data has not yet been published on 
the results of this method. The 
cathode ray tubes used must be of 
the aluminum backed kind to re- 
duce spurious charges which would 
interfere with alignment, and the 
system of d.c. restoration must be 


good so black levels of all three 
colors, as well as contrast, are the 
same. 
Summary 

From the foregoing, it may be 
seen that a simultaneous color sys- 
tem offers many more advantages 
as a color system than does a se- 
quential system. For a given band- 
width the resolution and signal to 
noise ratio are higher, sound is bet- 
ter, the disadvantage of moving 
parts is no longer present, studios 
will not need such hot, high inten- 
sity lighting, initial and operating 
costs are no greater, and the simul- 
taneous system provides an eco- 
nomically satisfactory transition 
from monochrome to color. There 
only remains a matter of a few 
years of research, development, and 
testing before a simultaneous color 
system will show such economic 
and technical superiority over black 
and white that it must attain com- 
mercial status, and _ eventually, 
within our lifetime, it should re- 
place monochrome television to the 
extent that sound has replaced the 
old silent motion pictures. 


Out of Phase 
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ings, since there should be a rise jn 
room rent any day. 

Dear ENGINEER: 

Is it true that Chemical Engi- 
neering is the hardest course in 
the school, like it says in Lirr? 

Erlenmeyer Flask 
Dear Earl: 

There are only two easy courses 
in college, the one you wish you had 
taken, and the one you would trans- 
fer into if your marks were high 
enough. 

Dear ENGINEER: 

Will I be able to kiss any coed 
that I can get to walk across the 
suspension bridge with me? 

Lover Boy 
Dear Lover Boy: 

There is an old Cornell tradition 
that if a coed goes across the Sus- 
pension Bridge with you, you have 
the right to kiss her. However, you 
have not yet been to Cornell, so 
whether or not you will want to ex- 
ercise your rights will be up to you. 


(Concluded on page 48) 


Underlying great construction projects, “out of sight 
and out of mind,” lay the sanitary sewerage and drain- 
age systems that are the foundations upon which the 
health and progress of modern civilization are built. 


Engineers know they can depend upon modern 
Vitrified Clay Pipe to withstand trench loads unknown 
a few years back, to withstand abrasion, resist corrosion 
and NEVER WEAR OUT! 

If sewerage and drainage planning is in your “future 
picture”, fill in the coupon. Clay Sewer Pipe Associa- 
tion, Inc. will send you FREE the only official Clay 
Pipe Engineering Manual available. It contains Clay 
Pipe application data to help you get the right start 
with the right materials on your engineering career. 


CLAY SEWER PIPE ASSOCIATION, INC. 
1105 Huntington Bank Building 


Columbus 15, Ohio 
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State. 
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inage design. 


I certify that the above is a senior student in engineering studies 
—- to a career in engineering involving sewerage and 


THE CORNELL ENGINEER 


C8-948-3 


An 


NOT 
BEAR 


| 
NS in YOUR future picture! | 
| 
| 
46 Vol. 


) 


rise in 


Engi. 
“TSE im 
IFE? 
‘lask 


‘Ourses 
ou had 
trans- 


> high 


coed 
ss the 


How to turn a churn 
of butter better 


Engineers who design creamery equipment have 
found that a sure way to keep a churn turning smooth- 
ly, quietly and steadily is to equip all journals and 
countershafts with Timken tapered roller bearings. 


Because Timken bearings have true rolling motion 
and take both radial and thrust loads in any combina- 
tion, the churn drive operates with less power, less 
wear, less maintenance. And with Timken bearings, 
more effective closures are possible, keeping lubri- 
cant and dirt 


Why Timken bearings have 
true rolling motion 


The rollers in Timken bearings really roll. That’s 
because rollers and races are precisely tapered sothat _. 
all lines coincident with their tapered surfaces always 
meet at a common point on the axis of the bearing. 


This means friction-free operation, minimum wear, 
greater precision. It’s another reason why 9 out of 10 
bearing applications can be handled more efficiently 
with Timken bearings. 


Would you like to know more 
about bearings? 
of the important engineering problems you'll 


T p © face after graduation will involve bearing applica- 
APERED tions. If you’d like to learn more about this phase of 


= ROLLER BEARINGS engineering, we’d be glad to help. For additional 
SS information about Timken bearings and how engi- 
* neers use them, write today to The Timken Roller 


Bearing Company, Canton 6, Ohio. And don’t forget 
to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER G> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @ AND THRUST -O- LOADS OR ANY COMBINATION 
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partners in creating 


For 80 years, leaders of the engineering profession 
r have made K & E products their partners in creating 
the technical achievements of our age. K & E instru- 
ments, drafting equipment and materials—such as the 
LEROY}{ Lettering equipment in the picture—have thus 
played a part in virtual'y every great engineering 
project in America. 


tReg. U.S. Pat. Off. 


KEUFFEL & ESSER CO. 
EST. 1867 
NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 
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Dear ENGINEER: 

Residential Halls has just in- 
formed me that I have been as- 
signed to the temporary dormi- 
tories. 

1. What does this mean? 
2. What should I do? 


Homeless 


Dear Homeless: 


We can only answer question 
number two. You should immediate- 
ly apply for admission to another 
school. 


Dear ENGINEER: 
I am a girl freshman engineer. 
The girls tell me that there are 
seven men to every woman in 
Ithaca. I think I am very attrac- 
tive but I don’t want to bother 
with men when I should be study- 
ing. What should I do to avoid 
being trapped by Cornell men? 
Nellie. 


— 
— 


Dear Nellie: 
Head for the roundhouse, they 
will never corner you there. 
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REFRACTORY CRUCIBLES 
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Just plain Salt! But what wonders 
it performs in the hands of expert 
chemists and engineers. Its two 
components play a big part in the 
production of paper, soap, glue, 
metals, metal products, textiles, 
insecticides. They help to sanitize 
water, launder clothing, kill 
bacteria in dairies, restaurants, 
food plants. 


*‘Miracle-working” with Salt—as 
well as other basic chemicals— 
has been Pennsalt’s business for 
98 years. Starting with a modest 
plant at Natrona, Pa., Pennsalt 


has steadily grown, until today it 
stands as one of America’s impor- 
tant chemical companies. 


Big? Yes ... but not so big as to 
swallow up its promising young 
men. Old? Yes . . . but not too 
old to adopt young ideas that are 
sound. Pennsalt was founded by a 
young man; and grew large through 
the efforts of young men. 


The future, too, looks bright for 
Pennsalt . . . and for the young 
men who are going to build it. 
Pennsylvania Salt Manufacturing 
Company, Philadelphia 7, Pa. 
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Techni-Briefs 


(Continued from page 18) 


half times as large as its original 
size it is placed in position. As it 
dries it shrinks to a size smaller 
than it originally had been and 
forms a tight fit around the pro- 
duct. General Electric Company, 
producer of the sleeves, states that 
the sleeves are also being used as 
coverings for cable ends and for 
grips for pliers, wrenches, and wire 
cutters. 


Snow Crystal Recorder 


In order to further the research 
on weather now being conducted 
for the Army and the Navy an in- 
strument has been developed which 
will measure the sizes, shapes, and 
numbers of snowflakes falling dur- 
ing a snowstorm. It is hoped that 
with this information further 
knowledge may be obtained of the 
number of tiny nuclei of dust or 
salt that is necessary to keep a 
snowstorm going. 


i 


Engineer examining an automatic snow 
erystal recorder. 


The instrument, known as a 
snow crystal recorder, is set up in 
an exposed position. During the 
snowstorm the snowflakes fall on 
a special paper coated with a water- 
soluble dye. The engineer in the 
photograph is examining the small 
recorder. A small amount of heat 
is applied beneath the paper. The 


snowflakes melt as soon as they 
strike the paper and leave an im- 
pression, dark blue in color, indi- 
cating their shape and size. The in- 
strument operates automatically 
and exposes a sheet of paper for 
one minute, every fifteen minutes 
during the storm. Later, analysis 
of the papers permits the deter- 
mination of the number, size, and 
type of flakes falling during each 
fifteen minute interval while the 
storm persisted. If the location of 
the instrument is representative for 
the surrounding area, the analysis 
may be extended for the entire 
area covered by the storm. 


Glass Glue 


A new adhesive designed for 
bunding silicone rubber to itself and 
to glass, metals, and ceramics was 
recently produced by the General 
Electric Chemical Department. It is 
also useful in bonding glass to glass, 
glass to metals, and metals to met- 
als, and remains flexible and resili- 
ent over temperatures ranging from 


—70°F. to 520°F. 


ATTENTION - Frosh Engineers. 


BOOKS and SUPPLIES for Your Courses. 


DRAWING INSTRUMENTS 

K. and E. Minusa at $37.00 & $39.00 
K. and E. Mercury at ................ $23.00 
K. and E. Neptune at ................$21.00 


Dietzgen National Commander $31.75 


SLIDE RULES 


Log log K. and E. ............ $18.00 


All kinds of engineering supplies at the 


BOOK 
CO-OP 


OPEN EVENINGS 
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high-temperature fusing by Gas-fired 
radiant burners 


BRIGHT FINISHING was the problem—and engineers 
of Crown Cork and Seal Company, Inc., Baltimore, 
adopted a high-temperature method for fusing 
tin to low-carbon strip, with resultant high-polish 
surface, in a continuous production mill. 


Then, to obtain the high temperatures necessary 
for heat-processing, these engineers selected GAS 
and modern Gas Equipment. By directing the heat 
of radiant GAS burners over a concentrated area of 
the freshly-plated strip it was readily possible to 
coordinate the fusing action with the plating 
process to accomplish continuous high-speed pro- 
duction of bright finished strip. 


This typical installation demonstrates the flexi- 
bility of GAS and the applicability of modern Gas 
Equipment for continuous, production-line heat 
processing. Compared with available fuels GAS 
is most readily controlled by simple automatic 
devices; Gas Equipment can be adapted for use 


temperature section of the continuous 
line shown at left 


with existing machinery or incorporated in new 
machinery without radical design changes, or ex- 
pensive supplemental apparatus. 


Manufacturers of Gas Equipment and the American 
Gas Association support continuing programs of 
research designed to assure the most efficient use 


of GAS for every heat-processing requirement. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17,N. Y. 


MORE AND MORE... 
GAZ. 


TRENO ISTE 
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Old Lady: “Dear me, what were 
those Engineers arrested for down 
at the Stewart Avenue cemetery?” 

Cop: “I caught them replacing 
the ‘No Trespassing’ signs with 
‘Happiness in Every Box’ advertise- 
ments.” 


Boy: “May | have a quarter to 
go to the circus?” 

Father: “I let you see the eclipse 
last week, do you want your life 
to be one perpetual round of 


gaiety?” 


“That's right, son — this is where you register for engineering ! ! “ 


“Ah wins.” 

“What you got?” 

“Three aces.” 

“No, yo don’t. Ah does.” 

“What yo got, son?” 

“Two eights and a razor.” 

“You sho do. How cum yo so 
lucky?” 

* * * 

Two small Negro boys were sit- 
ting on a curb. One turned to the 
other and asked, “Ah’s five. How 
old is yo?” 

“Ah doan know. Ah guess ah’s 
five, too.” 

“Does yo dream of wimmen?” 

“Nope.” 

“Yo's only foh!” 
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Tobacco is a filthy weed, 

| like it. 

It satisfies no normal need, 

I like it. 

It makes you thin, it makes you 
lean, 

It takes the hair right off your 
bean, 

It's the worst darn stuff I’ve ever 
seen, 

I like it. 


* * * 


“Now,” said the professor cheer- 
fully, “Please pass all your papers 
to the side of the room and insert 
a carbon under each paper so that 
I can correct all the errors at once.” 


“Did you hear about the Scotch. 
man who died of apoplexy? 

“No, how did it happen?” 

“He was throwing pennies to the 
kids from his window, and the 
string broke.” 


* * * 


The little boy’s watch had stop. 
ped ticking and he tried to find the 
trouble. Finally he took the back 
off it, went into the works, and 
found a dead bug. “No wonder it 
doesn't work,” he said, “the en- 
gineer’s dead.” 


* * 


A young Brooklyn soldier was 
on maneuvers in Oregon. Having a 
few minutes to himself after eve- 
ning chow, he strolled out into the 
woods and soon came back with 
a handful of rattles from a rattle- 
snake. 

“Where in the world did you get 
them?” gasped his alarmed com- — 
panion. 

“Off'n a woim,” replied the lad 
from Brooklyn. 


* * 


She: “And if I refuse, will you 
kill yourself?” 
Sibley Engineer: “That is my 
usual custom.” 
* * 


The modern coed’s lips are kiss- 
proof, her skin paint proof, and her 
breath about 86 proof. 


“Still engaged to Maude?” 
“Nilo,” 
_“Good—how did you get rid of 
her?” 
“What?” 
“How’d you drop that old hag?” 
“Who?” 
“Maude!” 
“| married her!” 


* 


The two biggest wolves to date » : 
are Chase and Sanborn—they date 
every bag. 
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